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For any light work. Large 
26 Range. Low Prices, 
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Now Manufactured by 


A. J. WILKINSON & CO. 


180-188 Washington Street, 
BOSTON, MASS. 
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IB) .) A FACT WHICH 
W 


’* Reason Perceives, 
Experiment Verifies 


Experience Confirms” 
HYATT ROLLER BEARING CO., 


General Office, 450 Market St., 
NEWARK, N. J. 
New York Office, 26 Cortlandt St. 


THE veep MACHINE ano TOOL CO. 


Oak and Jackson Avenue, 


TOLEDO, OHIO, U.S. A., 
MAKERS OF 
PRESSES, SPECIAL 
MACHINERY, 


and machines for the 
manufacture of 


BICYCLES, DROP FORGINGS, 
STAMPINGS, BRAZED TUBING, 


y and a general line of sheet metal 
work. 





Send for Catalogue “ A.’ 





AMERICAN GAS FURNACE CO. 


(il Gas Plants 


4 Gas Blast Furnaces and High Pressure Blowers =r 
CATALOGUES 


FOR THE ECONOMICAL GENERATION AND SYSTEMATIC 











APPLICATION OF HEAT. ON APPLICATION. 
No. 80 Nassau Street, NEW YORK. 
English Agency: CHAS. CHURCHILL & CO., LTD., LONDON and BIRMINGHAM, ENGLAND 
C_i» 
anal OF 
S et’ EXCELLENCE. 
B. M. Jones & Co. 
SPECIAL AND TITANIC STEELS. BOSTON and NEW YORK. 
setabbemeweired AND PLAIN GRINDING MACHINES 
Eight ae ses. Our Machines are money saver S, accur ate 
orkers and durable tools. The use of water in 
G rindi ng saves 50 per cent in time of ‘nse ne 
To those interested, we are pleased to 1 send full particulars. 
LANDIS BROS., Manufacturers, WAYNESBORO, PA., U.S. A. 
( Exe sLanp, CHAS, CHURC HILL & CO., Lrp., London and Birmingham. 
AGENTS - ome Aae HUCHARDYT & & SCHUT T Wy tas sewweese, Betlin, 
AUSTRIA, 17 Breitgasse, Vienna. 








FINE TAPS 


He. OF EVERY DESCRIPTION, 
Manufactured by WELLS BROS. & CO., Greenfield, Mass., U. S. A. 


FAND- CUT FILES AND RASPS. 


Sold direct to users everywhere. Old Files re- 
cut. Our Files outlast others two to one. New 
price list will interest you. Send to 


REYNOLDS BROTHERS, 
145 to 149 W. Spring St., COLUMBUS, OHIO. 


MOFFET PORTABLE DRILL. 


UNSURPASSED 
ASA 


REAMER. 


Will work in any 
position. Me ee: 

















oe 


We manufacture a complete line of 3 


DRILLS 


for light work, one or more SPINDLES, 3 
hand or automatic feed, of thorough work- 
manship and strictly uptodate - : 3% 
2 Prompt delivery on regular styles, 
w New Catalogue on application. : 13 


DWIGHT SLATE 


MACHINE CO...... 
HARTFORD, CONN. 


Chas. Churchill & Co., Ltd., London and Birmingham, 
Schuchardt & Schutte, Berlin, Germany. 


Weighs 48 Ibs. and 
drills from 1 to 
214 inches diam- 
eter, 
















RUNS WITH STEAM 
—oR— 


COMPRESSED AIR. 





a 
Manufactured by 


J. G. TIMOLAT, 


unum 465-467 W. Broadway, 


DRILLS. 


1S SS SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSOSES 
12" 16" 2’ 24° 28° 32° 36° 40° & 44" 
The most modern Drill Presses in the market. 

Hammered Steel Spindles, Phosphor Bronze Worm- Wheels, 

teel Pinions, Etc., Etc. 
Our Automatic Stop excels everything of the kind. 

Don’t buy until you have investigated what we have to offer. 

Send for Catalogue. 


Built by T he Hamilton Mch. Tool Co. 


Zimmerman Ave., Hamilton, Ohio. 
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MACHINE TOOLS. 


Slightly Damaged by Rust. 


We offer the following list of machine 


tools at low prices. as we 


wish to replace 


them with new stock. 


guaranteed in perfect c 


Each new machine is 
ndition, excepting 





that the polished parts are slightly tarnished, 


SCREW MACHINES. 


One Hub Machine, 27, in.. Wire Feed, Bardons & 
Oliver 

lwo No.4 Screw Machines. 1 n., Wire Feed, Bar 
dons & Oliver 

One No. 2 Screw Machine, 32 in, Wire Feed, Bat 


dons & Oliver 


LATHES. 


Three 10" x 4" Foot Power Lathes, Sebastian 

wo 12" x4 Engine Lathes, Young 

Six 14° x 6’ Engine Lathes, Flather 

Six 14° x5’ Engine Lathes, Draper 

One 14° x6’ Taper Engine Lathe, Flather. 

One 14° x6’ Engine ithe, L. & D 

One 15°x 6’ Engine Lathe. Draper 

One 16° x 6’ Taper Engine Lathe, | ither 

One 16° x 16’ Taper Engine Lathe, Blaiscde 

hwo 18° x 8’ Engine Lathes, Ral 

One 18" x8’ Eng Lat} lore ‘ 

One 20° x 12’ Engine 1 he, | t 

One 20° x 14’ Engine I Blaisce 

One * x Rng I } Flather 

One x Engine Lathe, New Haven 

One 22" x10’ Engine Lathe Pond 

One 2x Enyine | New Haver 

(ne Vb x ‘Eng Lathe, New Haven 

One 24 xX Engine Lathe, Blaisde 

One 24° x12’ Engine Lathe, Flather 

(ne 32° x 14’ Engine I e, New Haver 

One 32° x 19l0’ Engine Lathe. New Haver 

One 30° x Engine Lathe, Draper 

One 38° x 14’ Eng l New Have 

One 42" x 1940’ Engine Lathe, New Have 
PLANERS AND SHAPERS. 

One 22° x 22" x Planer, Flathet 

Three 244° x 24° x 6’ Planers, Powe 

One 24° x 24° x 6’ Planer, Flatl 

Corie 24 Xx 24 Xt Plane Smitt = h 

One 27" x 25" x Planer, Smith Sill 

One 30° x 30°. Ss’ Planer. Powe 

One 42" x26" x 12’ Planer, two heads, Powe 

One 16° Crank Shaper. Jungst 

One 16" Crank Shaper, Smith Silk 

One 18” Crank Shaper, Smith Silk 

One 22" Crank Shaper, Smith Silk 

One 22" Geared Shaper, Ingersoll 

One 20" Crank Shaper, Back Geared, Henderson 

DRILL PRESSES. 

Ten 20° W. and L. Drills 

Two 20° W. and L. Drills, Back Gears, 

Two 23" W. and L. Drills, Back Gear 

One 24" Drill. Sliding Head, Automatic Feed 

Four 2s" Drills, Sliding Head, Automatic Feed 

One 32" Drill, Sliding Head, Automatic Feed 


One 40" Drill. Sliding Head, Automatic Feed 
Fourteen Sensitive Drills 


MISCELLANEOUS AND SECOND-HAND 
TOOLS. 


One 12" x 72" Traveling Head Shaper. 

One 10" New Haven Slotter. 

One No. 3 Landis Universal Grinder. 

One 25-lb. Dupont Power Hammer 

One 50-lb. Dupont Power Hammer. 

One 200-lb Dupont Power Hammer 

Two 18" Fay & Scott Screw Machines, 

M0) Lathe Chucks, assorted sizes, 

Twelve Emery Grinders 

Two Becker Vertical Milling Machines. 

Two Flexible Shafts. 

Three Centering Machines. 

One 200-Ib. Stiles Drop Hammer 

One No. 1 Bell Steam Hammer 

One 16" x 6’ Ames Lathe 

One 17" x 8 Draper Lathe 

One 15 H. P. Portable Boiler, 10 H. P 
tached 

Four Grindstone Frames 


Engine at 


One No. 2 P. & W. Sprocket Miller. 
One No. 2 Baker Key Seater 
One 2-in. Cut off Machine 


One Garvin Milling Machine. 


4a AA 


HILL, CLARKE & CO., 
12 & 14 South Canal St., 
Cuicago, ILL. 
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Buyers’ Finding List. 


ADDING MACHINES, 


Grant Calculating Machine Co., Boston, Mass. 


AIR COMPRESSORS. 
Guild & Garrison, Brooklyn, N. Y. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 


ASBESTOS CEMENT FELTING. 


Johns Mfg. Co., H. W., New York. 


BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O. 


BEARINGS, ANTI-FRICTION. 


Ball Bearing Co., The, Boston, Mass. 

Hyatt Roller Bearing Co., Newark, N 

Mossberg & Granville Mfg. Co., Attleboro, 
Mass. 

BELT DRESSING. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
BICYCLE TOOLS. 

American Gas Furnace Co,, New York. 

Bickford Drill & Tool Co., Cincinnati, O. 

Bliss Co., E. W., Brooklyn, N. Y. 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

Cleveland Mach. Screw Co., Cleveland, O. 

Davis & Egan Mach. Tool Co.. Cincinnati, O, 

Diamond Machine Co., Providence, R. | 

Ferracute Machine Co., Bridgeton, N. J. 

Garvin Machine Co., Ne w York. 

Hill, Clarke & Co., Boston, Mass. 

Lodge & Shipley Machine Tool Co., 
nati, O. 

McCabe, J. J., 

Mossberg & Granville 
MASS. 

Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York, 

Ransom, Perry, Oshkosh, Wis 

Woodward & Rogers, Hartford, Conn 


BICYCLE TUBING. 


Pope Tube Co., Hartford, Conn, 


BLOWERS. 
American Gas Furnace Co., New York, 
Buffalo F orge Co. Buffalo, N. Y. 
Cooke & Co. ’ New York 
Roots, P. H. '& F. M.. Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass. 


BOILERS, STEAM. 
Greenfield, W. G, & G., East Newark, N, J. 
Weston Engine Co, Painted Post. N. Y. 
Wetherill Mach. Co., James P., Chester, Pa, 


BOLT CUTTERS. 
Acme Machinery Co., Cleveland, O 
Davis & Egan Machine Tool Co., Cincinnati. O. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Reece, Edw. J , Greenfield, Mass, 
Sellers & Co. inc. , Wm., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co., Springtield, O. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greentield, Mass, 


BOOKS. 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Philadelphia Pa. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant Gear Works, Boston, Mass. 
Henley & Co., Norman W., New York 
Philadelphia Book Co., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 


BORING AND TURNING MILLS. 


Betts Machine Co., Wilmington, Del. 

Bickford Drill & Tool Co., Cincinnati, O. 
Bickford, H., Lakeport, N. H. 

Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Egan Machine Tool Co,, Cincinnati,O 
Newark Machine Tool Works, Newark, N. J. 
Niles Tool Works Co., Hamilton, O. 

Prentiss Tool & Su yply Co., New York. 
Sellers & Co., Inc., William, Philadelphia, Pa. 


BOXES. 


Pryibil, P., New York, 


BRAZING TABLE. 


Ransom, Perry, Oshkosh, 


BUSHINGS. 


New Process Raw Hide Co., 


CALIPERS. 
Brown & Sharve Mfg. Co., 
Smith, E. Columbia, Pa. 
Standard Tool Co., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 


CAMS. 
Newark Machine Tool Works, 


CASTINGS, IRON. 


Builders Iron Foundry, Providence, 
Shriver & Co., T., New York. 


Cincin- 


New York, 


Mfg. Co., Attleboro, 


Wis 
Syracuse, N. Y. 


R. I, 


Providence, 


Newark, N i, 


m. % 


BARGAINS 


ganng 





a Write for 
ENGINE LATHES 
% IRON PLANERS 
DRILL PRESSES 


All sizes, immediate delivery. 


New Haven Manufacturing Co. 


Manufacturers, 


NEW HAVEN, CONN. 








Smoothbore 
aay 
Hangers. 
ale 


Our boxes are reamed on a special machine which 
leaves the bearing exceedingly smooth and very 


accurate. They hold sufficient oil for three to 
six months. Durability and good workmanship 
guaranteed. 





THIS SLIDING HOOK POST HANGER is adjustable in 
all directions—in and out, upand down. We have 
it in assorted sizes of diameter and reach. Hangers 
of all styles a tee. We carry large stocks 
for immediate shipment. Don’t make hangers. It 
doesn’t pay. Get our booklet and discount and 
see for yourself, 

NEAT DESIGNS. CORRECT PROPORTIONS, 
ACCURATE WORKMANSHIP. 
P. PRYIBIL, 52 % 524 west siet street, 
Telegrams ‘*Pryibil, Newyork.”” A BC Code used, 


LATHE CENTRE 
GRINDERS. 


TRUMP BROS. MACHINE CO., 


MANUFACTURERS, 
WILMINGTON, DEL., U.S.A. 











Upright Drills. 


The Best. -in., 
matic stop. 21-in., 
power feed, automatic stop, sta 
tionary head. 24, 2, 8, 30,34 and 
#6-in., sliding head, back geared, 
power feed, automatic stop. 


J.E. SNYDER, Worcester, Mass., 


ower feed, auto 
back geared, 











_ London Agents, ‘< A Mg on U.S A. 
EMERY 48° 
CORUNDUM WHEELS 
For all grinding purposes, wet or dry, 
with or without WIRE-WEB FREE 
CUTTING —NON-GLAZING — LONG 
WEARING Send for interesting new 


Circular ‘*E.” 


VITRIFIED WHEEL CO., Westfield, Mass. 





Lonpow Ackwyts : CHARLES NEAT & CO 


CEMENTS, ETC.—FIRE-PROOF. 
Johns Mfg. Co., H_ W., New York. 
CENTERING DRILL. 
Slocomb & Co., J. T., Providence, R. 1. 


CHUCKS, DRILL. 


Almond, T. R., Brooklyn, N. Y. 

Cushman Chuck Co., Hartford, Conn. 

Hoggson & Pettis Mfg. Co.. New Haven, Conn, 

Horton & Son Co., E., Windsor Locks, Conn. 

Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 

Oneida Mfg. Chuck Co., Oneida, N. Y. 

Pratt Chuck Co., Clay ville, mB. ©. 

Prentiss Tool & Supply Co., New York. 

Skinner Chuck Co., New Britain, Conn. 

Trump Bros. Machine Co., Wilmington, Del. 


Wiley & Russell Mfg. Co., Greenfield, Mass. 
Whiton Machine Co., D. E., New London, 
Conn. 


CHUCKS, LATHE, 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mig. Co., New Haven, Conn, 
Horton & Son Co., E., Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co.. Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. 
Prentiss Tool & se Co.. New York, 
Skinner Chuck Co ew Britain, Conn, 
Whiton Machine Co., D E., New London, 

Conn 


CHUCKS, TAPPING. 


National Chuck Co., New York, 


CLUTCHES, FRICTION. 
Bliss Co., E. W., Brooklyn, N. Y. 
Evans Friction Cone Co., Boston, Mass, 
New Haven Mfg. Co., New Haven, Conn. 
CONDENSERS. 
Conover Mfg. Co., New York. 
Guild & Garrison, Brooklyn, 


CORUNDUM WHEELS. 


Hampden Corundum Wheel Co., 


eS 


Brightwood, 


Mass 
Vitrified Wheel Co., Westfield, Mass. 


COUPLINGS. 
Patterson, Gottfried & Hunter, New York, 


Stuart’s Foundry one Machine Works, R. J., 
New Hamburgh, 


COVERINGS, NON.CONDUCTING 
PIPE AND BOILER. 
Johns Mfg Co., H. W., New York. 


CRANES, 


Maris Bros., hiladelphia. Pa 
Prentiss Tool & Su »ply Co., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


CUTTING-OFF MACHINES. 


Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hur]but-Rogers Mach.Co., So. Sudbury,Mass, 


DIES, SCREW-CUT TING. 


Acme Machinery Co., Cleveland, O, 

Besly & Co., Chas. H., Chicago, Ill. 

Detrick & Harv ey Machine Co.. Baltimore,Md. 
ones & Lamson Machine Co Springfield, Vt. 
Montgomery & Co., New Y ork. 

Pratt & Whitney Co., Hartford, Conn. 

Strelinger & Co., Chas. Biss Detroit, Mich. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 


DRAWING INSTRUMENTS, ETC. 
Alteneder & Sons, T., oe Pa 
Keuffell & Esser Co., New York. 


DRILLING MACHINES. 

Adt & Son, ‘e New Haven, Conn. 

Aurora Tool Worxs, Aurora, Ind 

Barnes Co.. W. F. & John, Rockford, IIl. 

Betts Machine Co., Wilmington, Del. 

Bickford Drill & Tool Co., Cincinnati, O. 

Rlaisdell & Co. P.. Worcester Mass. 

Dallett & Co., Thos. H., Philadelphia, Pa 

Davis & Egan Machine Tool Co., The. Cincin- 
nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O 

Dwight Slate Machine Co., Hartford, Conn, 

Fitchburg Machine Works, Fitchburg, Mass. 

Foote, Barker & Co. Cleveland. O. 

Fox Machine Co., Grand Rapids, Mich. 

Garvin Machine Co., New York 

Gould & Eberhardt. Newark, N. J. 

Hamilton Machine Tool Co., Hamilton, O. 

fill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Montgomery & Co., New York. 

Mossberg & Granville Mfg. Co., 
Mass. 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn 

Prentiss Tool & Supply Co.. New York. 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 

Sibley & Ware. South Bend, Ind. 

Snyder, J. E, Worcester, Mass 

Strelinger & Co., Chas. A., Detroit, Mich, 

Timolat, J. G., New York. 

Warner & Swasey, Cleveland, O. 


Attleboro, 
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DRILLING MACHINES—Continued. 


Wilkinson & Co., A. J., Boston, Mags. 
Wiley & Russell Mfg. Co., Greenfiéld, Mass. 
Woodward & Rogers, Hartford, Conn. 


DRILL GAGE. 
Wyke& Co., J., 
DRILL RODS. 


Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 


DRILLS, TWIST. 


Besly & Co., Chas. H., Chicago, III. 

Cleveland Twist Drill Co., Cleveland, O. 

McFadden Co., Philadelphia, Pa. 

Montgomery & Co., New York. 

Morse Twist Drill & Machine Co. .. New Bed- 
ford, Mass. 


DROP FORGINGS. 
Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Crocker-Wheeler Electric Co., New York. 
General Electric Co., New York 


DYNAMOS, NICKEL-PLATING. 


Diamond Machine Co., Providence, R. I. 


ELECTRIC MACHINERY. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co., 


EMERY WHEELS. 
Besly & Co., Chas. H., Chicago, I]. 
Diamond Machine Co.. Pri wee nce R. I. 
Hampden Corundum Wheel Co., Brightwood, 

Mass. 

Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester. 
Sterling Emery Wheel Co., Tiffin, O. 
Strelinger & Co.. Chas A_ Detroit, Mich. 
Vitrified Wheel Co., Westfield, Mass. 


ENGINES, GAS AND GASOLINE. 
Daimler Motor Co., *‘Steinway,’’ Long Island 
City, N. Y 
Otto Gas Engine Works, Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis 
Springfield Gas Engine Co. , Springfield, Oo. 
Webster Manufacturing Co., Chicago, Ill, 


ENGINES, STEAM. 
Ames Iron Works, Oswego, N Y. 
Buffalo Forge oe Buffalo, N. Y. 
Forbes & Co., W » Hoboken, N. J. 
Frick Co. The. W ~ ‘nesboro, Pa. 
Greenfield, W. G. & G., East Newark, N. J. 
Keystone Engine & Mach. Works, Phila., Pa. 
Sturtevant Co., B. F., Boston, Mass. 
Weston Engine Co., Painted Pust N Y 
Wetherill Mach. Co., James P_, Chester, Pa. 


FEED Lt HEATERS AND 


PURIFIE 
Hoppes Mfg. Co, 
Taunton Locomotive Mfg. Co 


FILES. 
Arcade File Works, New York 
Besly & Co., Chas. H., Chicago, Ill. 
McFadden Co., Philadelphia. Pa. 
Montgomery & Co... New York 
Nicholson File Co., Providence, R. I, 
Reynolds Bros , Columbus, ) 
Strelinger & Co., Chas. A., Detroit, Mich. 


FIRE-PROOF CONSTRUCTION 
RIALS. 


MATE 
Johns Mfg. Co., 


FORGES. 
American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co, B. F., Boston, Mass. 
Wilkinson Co., The. Chicago, Ill, 


FRICTION CONES. 


Evans Friction Cone Co., 


FURNACES. 


American Gas Furnace Co., New York. 
Brown & Sharpe Mfg. Co., Providence, R. I. 


GAGES. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton, Syracuse, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Wyke & Co., J.. East Boston, Mass. 


GEAR CUTTERS. 


Brainard Milling Machine Co., Boston, Mass 
Brown & Sharpe Mfg. Co., P rovidence, R. I. 
Gould & Eberhardt, Newark, & 

Grant Gear Works, Boston, Mass, 

Hill, Clarke & Co., Boston, Mass. 

McCabe. J. J., New York. 

Pratt & W hitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm_., Philadelphia, Pa 
Whiton Mach. Co., D. E., New London, Conn 


GEARS. 
Bilgram Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co.. Providence, R. I. 
Grant Gear Works. Boston, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York. 


East Boston, Mass. 


Philadelphia, Pa, 


Mass, 


Springfield, O. 
, Taunton, Mass, 


H. W., New York. 


Boston, Mass. 





We Will Send Free of Charge 


A Neat and 


BUTTON, 


And a SAMPLE COPY of 
our Monthly Paper, the 


PENBERTHY BULLETIN, 


To every engineer sending 
us his name and address, and 
mentioning this advertise- 
ment, 


PENBERTHY INJECTOR CO. 
124 Seventh Street, DETROIT, MICH. 


Largest Injector Manufacturers in the World 


COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 


Attractive 

























BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels. 
HUGO BILGRAM, 
Machinist, 


N. 2th St., Phila., Pa. 


r—) 





A first-class firm of 


English tool makers de- 





S sires to represent one or 
Ss two good United States € 


ma- € 
S ‘hine tools and hand > 
é cnine OOIS <& ra \ ) 


» firms for general 


Ce tools, especially cycle 

S plant. Large trade can 33 

< < 

G be done at present; high- 

est references. 
Box IIT, 


as AMERICAN MACHINIST. 








P. BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools 


@ ondon Agts: Worcester, Mass. 


4 W. Burton, Grirritus & Co 











BELT & GEARED 
FEED 


LARGE RANGE 
Pear!|&Plum, CIN’TI, O, 












GRAPHITE. 
Dixon Crucible Co., Jersey City, 
GRINDING AND POLISHING 
MACHINES. 


Besly & Co., 


Tose pl 


N. J. 


Chas. H., Chicago, Ill 
Brown & Sharpe Mfg. Co., Providence, R. L 
Builders Iron ew y, Providence, R. I 
Diamond Machine Co., Providence, R. I, 
Garvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass. 

Landis Bros., Waynesboro, Pa 

Norton Emery Wheel Co., Worcester, Mass, 
Prentiss Tool & Supply Co., New York 
Sellers & Co, Inc., Wm , Philadelphia, Pa, 
Strelinger & Co., Chas. A , Detroit, Mich. 
Wells Bros. & Co., Mass 


GRINDERS, CENTER. 


Barker & Co , William, ( 
Diamond ee Ss Providence, R. I 
Trump Bros. Machine Co., Wilmington, Del, 


GRINDING MACHINE, COCK. 
Foote, Barker & Co., Cleve 
GRINDING MACHINE, CUTTER. 


Brown & Sharpe Mfg. Co., Providence, R. L 
Cincinnati Milling Machine Co., Cincinnati, O, 


Greenfield, 


ncinnati, O 


and, O 


Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Diamond Ma e ( Providence, R,. I 
Foote, Barker & Co., Cleveland, O 
Garvin Machine Co., New York 
Hill. Clarke & Co, Bos n, Mass 
Norton Emery Wheel Co., Worcester, Mass, 
Pratt & Whitney C« Harttord, Conn 
Prentiss Tool & S v ¢ aw ern 
Woodward & R lia 

GRINDING ee | SU RFACE. 
Brown & Shar Mia. ¢ e, R. 1, 
Diamond M ne ¢ ence, RJ 
Woodward & Rowe Hartfot 1, ¢ 


GRINDING MACHINE, UNIVERSAL. 
Brown & Sharpe Mfg. Co., Providence, R. L, 
Diamond Ma ne Co., Providence, R, I 
Landis Bros... Waynesboro, Pa 


HACK SAWS. 


Besly & Co., Chas. H., ¢ wo, Ill 
Montgomery & C<¢ New York 
QO. & C. Co., Chicago, Ill 


Strelinger & Co... Chas. A., Detroit, Mich. 


HAMMERS, DROP. 
Bliss Co., E. W., Brox 
Long & Allstatter Co 
Miner & Peck Mfg. Co 
Mossberg & Granvill 


klyn, N. ¥ 

, Hamilton. © 

New Haven, Conn, 
Mfg. Co., Attleboro, 
Mass 

Pratt & Whitney Co 

Prentiss Tool & Supply Co 


Hz urtford, Conn. 
. New York. 


Stiles & Fladd Press Co., Watertown, N. Y. 

Stiles & Parker Press Co., Brooklyn, N. Y. 
HAMMERS, POWER. 

Bradley Co., The, Syracuse, N. Y 

Bremer Machine Co, G, J., Kalamazoo, Mich. 

Hill. Clarke & Co., Boston, Mass 


HANGERS, 
Pryibil, P. New York 
Sellers & Co., Inc., W 


HOISTS. 


Maris Bros., Philadelphia, Pa 
Sellers & Co., Inc., Wm , Philadelphia, Pa. 


HYDRAULIC MACHIN ERY. 


The Watson-Stillman Co., New York. 


INDICATORS. 


Ashcroft Mfg. Co 


INJECTORS. 


Penberthy Injector Co., 
Sellers & Co., Inc., Wm., 


JACKS, LEVELING. 


Newark Machine Tool Works, Newark, N, J. 


KEYWAY CUTTER. 


Baker Bros., Toledo, 0, 


LATHES (see also Turret Lathes). 
Barnes Co., W & John, Roc«rord, IL. 
Blaisdell & Co. . . Worcester, Mass 
Bradford Mill Co., The, Cincinnati, O 
Brown & Sharpe Mfg. Co., Providence, 
Bullard Machine Tool Co., Bridgeport 
Davis & Egan Machine Tool Co 

nati, O. 
Diamond Machine Co, 
Dietz, Schumac 
Fifield Tool Co 
Fitchburg Machine 


n., P iladelphia, Pa. 


, New York 


Detroit, Mich. 


Philadelphia, Pa. 


Conn, 
, The, Cincin- 


Providence, R. I 

her & Boye, Cincinnati, O. 

Lowell, Mass 

Works, Fitchburg, Mass, 
1 


Flather & Co... Nashua, N., I 

Gould & Eberhardt, Newark, N. J 

Hendevy Machine Co., Torrington, Conn. 

Hill. Clarke & Co, Boston, Mass 

Le Blond a. Cir nnati, © 

Lodge & 1ipley Machine Tool Co., Cincin- 
nati, © 

McCabe I. T.. New York 

McFadden Co., P ladelphia, Pa 

New Haven Mfg. Co., New Hi iven, Conn, 

Niles Tool Works Co., Ham nO 

Niles To i Wests Ce. Moe York 
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LATHES—Continued. 


Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York, 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati, O. 
Sebastian-May Co., Sidney, O 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Seneca Falls Mfg. Co. E Seneca Falls, N. Y. 
Stark. John, Boston, Mass. 

Torrington Mfg. Co., Torrington, Conn. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Montgomery & Co., New York. 

Patterson, Gottfried & Hunter, 
York 

Sawyer Tool Co., Athol, Mass. 

Standard Tool Co,, Athol, Mass. 


MILLING ATTACHMENT. 
The, Dubuque, 


MILLING CUTTERS. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Mz ichine Co., Cincinnati, O. 


Ltd., New 


Adams Co., lowa. 


Erlandsen, J.. New York. 
Garvin Machine Co., New York. 
Reinecker, E., Chemnitz Gablenz, Ger- 
many. 
MILLING MACHINES. 
Brainard Milling Machine Co., Boston, Mass 


Brown & Sharpe Mfg. Co.. Providence, R. 1 
Cincinnati Milling Machine Co., Cincinnati, O. 


Clough, R M., New Haven, Conn ; 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 


Forbes & Co., W. D., 
Garvin Machine Co., New York 
Hill, Clarke & Co, Boston, Mass. 
Kempsmith Machine Tool Co. 
Wis 
McCabe, J. J... New York. 
Niles Tool Works Co., H 
Niles Tool Works Co 
Ott, Mergenthaler & Co., Baltimore, Md. 
Pratt & Whitney Co. . Hartford, Cown. 
Prentiss Tool & Sup p! y Co... New York. 
Reed Co., F E., Worcester, Mass. 


Hoboken, N. J. 
Milwau 


Kee, 


milton, O, 
, New York 


Sellers & Co., Inc., Wm. Philadelphia, Pa. 
Waterbury -Farrel Foundry & Machine Co.,, 
Waterbury. Conn 


MOTORS, ELECTRIC. 
Crocker-Wheeler Electric Co., New York, 
Dallett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., New York. 

NEEDLE WIRE. 


Abbott, Wheelock & Co., Boston, 


PACKING. 
Central Packing Works, Philadelphia, Pa, 
Jenkins Bros.. New York 
Johns Mfg. Co., H. W., New York. 


PAINTS, FIRE-PROOF. 


Johns Mfg. Co., H. W., New York. 


PATENT ATTORNEYS. 


Bates, H. H., Washington, D. C, 
Dyer & Driscoll, New York. 
Wedderburn & Co., John, Washington, D. C. 


PATTERN LETTERS. 
Montgomery & Co, New York. 
Wells, Heber, New York. 

PERFORATED METALS. 


Harrington & King Perforating Co., 
Chicago, Il. 


PHOSPHOR BRONZE, 
Phosphor Bronze Smelting Co., 
delphia, Pa. 
PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., The, Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn. 
Detrick & Harvey Machine Co., Baltimore, 


Mass. 


The, 


Ltd., Phila- 


Md. 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. & Co, Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


PLANERS. 


Betts Machine Co., Wilmington, Del. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 

Detrick & Harvey Mach. Co., Baltimore, Md. 

Fitchburg Machine Works, Fitchburg, Mass, 

Flather & Co., Nashua, N. H. 

Garvin Machine Co., New York. 

Gray Co., G. A , Cincinnati, O. 

McCabe, J. J., New York. 

New Haven Mfg Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York 

Pratt & Whitney Co, Hartford, Conn, 

Prentiss Tool & Supply Co., New York. 

Sellers & Co., Inc . Wm., Philadelnvhia, Pa. 

Whitcomb Mfg. Co.. Worcester, Mass. 

Wilson, W. A., Rochester, N. Y. 





Small 
Laboratory 





Press. 


With the addition of a small tank 
rubber this 


makes the handiest press for labora- 


and hose connection, 
tory work. 

The ram has a motion of four 
inches, and gives fifty tons pressure. 

One-inch screw, sixteen-inch hand- 
wheel—with screw out opening is five 
inches. 

Weight, one hundred and twenty- 
five pounds. 


We make anything in Hydraulic 


Machinery, great or small. 


Write for Cat. D. 


The Watson- Stillman 
Company, 


“Jackmakers to the Universe.” 


202 East 43d Street, 
New York. 








POLISHING WHEELS. 


Builders Iron Foundry Providence, R I. 
Diamond Machine Co., Providence, R. I. 


PRESSES, DIES, ETC. 
Adt & Son, John, New Haven, Conn. 
Bliss Co. E W., Brooklyn, N. Y. 
Bremer Machine Co. G. J.. Kalamazoo, Mich. 
Ferracute Machine Co. Bridgeton, ms Be 
McCabe, J. J.. New York. 
Mossberg & Granville Mfg. Co., 

Mass. 

New Doty Mfg. Co., Janesville, Wis. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Stiles & Parker Press Co., Brooklyn, N. Y 
Toledo Machine & Tool Co., The, Toledo, O. 


PUBLICATIONS. 
Compressed Air 
Home Study. 


Attleboro, 


New York. 
Scranton, Pa 
PUMPING MACHINERY. 

Deane Steam Pump Co., Holyoke. Mass. 


Greenfield. W. G. & G., East Newark, N. J. 
Guild & Garrison, Brooklyn, N. Y. 


Wetherill Mach. Co , James P., Chester, Pa, 
PUNCHES AND SHEARS, 

Bliss Co, E W. aeeckys m. Y. 

Bremer Machine Co., G. J., Kalz 1mazoo, Mich. 

Buffalo Forge Co. Suftalo N. 

Davis & Egan Machine Tool Co., Cincinnati,O 


Long & Allstatter Co, 
McCabe, J. J. 
Mossberg & 
Mass. 
Warerbury Farrel 
Waterbury Conn. 
Watson-stillman Co., The, 


RAW HIDE. 


New Process Raw Hide Co., 


REAMERS, 


Cleveland Twist 


Hamilton, O 
New York 
Granville Mfg. Co., Attleboro, 


Foundry & Machine Co., 


New Yorl 


syracuse 


N. Y 


Drill Co., Cleveland, O, 


Morse Twist Drill & Machine Co , New Bed- 
ford, Mass. 

Ott. Mergenthaler & Co., Baltimore, Md. 

Pra't & Whitney Co., Hartroreu, Court 

Wiley & Russell Vg. Co., Greeufielad, Mass, 


RIVETING MACHINE. 


Adt & Son, John. New Haven, Conn 


ROCK DRILLS. 


Ingersoll-Sergeant Drill Co., New York 
Rand Drill Co. New York. 
ROLLING MILLS. 
Mossberg & Granville Mfg. Co., Attleboro, 


Mass. 


ROOFING ASBESTOS. 


Johns Mfg Co., H. W., New York. 


RULES, GRADUATED STEEL. 
Coftin & Leighton Syracuse, N. Y 
Darling. Brown & Sharpe Providence, R. I 
Sawyer Tool Co., Athol Mass 
Standard Tool Co Ath: 1, Mass. 
Wyke & Co., J., East Boston, Mass. 


SAWS. 
Q. & C. Co., Ill. 


SAWING MACHINES, METAL. 
Q. & C. Co., Chicago, Il. 


Columbia University, New York. 
International Correspondence Schools, Scran- 
ton, Pa. 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE, 


Cleveland Machine Screw Co., Cleveland, O. 

Flather & Co., Nashua, N 

McFadden Co., Philadelphia, Pa. 

Worcester Machine Screw Co., 
Vass 


SCREW PLATES. 
Machinists’ Supply Co., Chicago, Ill. 
Reece. Edw. J.. Greenfield, Mass. 
Well. Bros., Greenfield. Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


SCREWS. 
Cleveland Machine Screw Co. 
Worcester Mach. Screw Co 

SEPARATORS, STEAM. 
Keystone En. ine and Machine Works, Phila- 

delphia Pa. 

SHAFTING, ETC. 

Cumberland Iron & Steel Shafting Co, 
berland, Md 

Pryibil, P. New York. 

Sellers & Co., Inc., Wm., 


Chicago, 


Worcester, 


Cleveland. O. 
W orceste:. Mass. 


, Cum- 


Philadelphia, Pa, 
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SHAPERS, 


Betts Machine Co., Wilmington, Del. 

Davis & Egan Machine Tool Co., The, Cincin 
nati, O. 

Fitchburg Machine Works, Fitchburg, Mass. 

Flather & Co.. Nastes a, N H. 

Fox Machine Co., Grand Rapids, Mich. 

Garvin Machine Co., New York. 

Gould & Eberhardt, “Newark, N. J. 

Hendey Machine Co., Torrington, Conn. 

Hill, Clarke & Co. Boston, Mass. 

McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co, Hartford, Conn. 

Sellers & Co. Inc., Wm., Philadelphia, Pa. 


SHEARS, ROTARY. 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem Pa, 


SLOT TERS. 
Betts Machine Co., Wilmington, Del, 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 
Bliss Co., E. W., age bw N.Y. 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Ott. Meryventhaler & Co., Baltimore, Md. 
Toledo Machine Too 1Co., The, Toledo, O 
Wetherill Machine Co., James P., Chester, Pa 


STEEL STAMPS. 


Sackmann, F. A,, Cleveland, O 


STEEL. 

Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
ones & Co, B. M , Boston, Mass. 

McFadden Co., Philadelphia, Pa. 


TAPPING MACHINES. 


Woodward & Rogers, Hartford, Conn. 


TAPS AND DIES. 


McFadden Co., Philadelphia, Pa. 
Wiley & Russell Mfg. Co., Greenfield. Mass. 


THREADING MACHINES, 


Webster & Perks Machine Tool Co., 
field, O. 


TOOL HOLDERS. 


Gould & Eberhardt, Newark, N. J 


TRAMWAYS, OVERHEAD. 


Coburn Trolley Track Mfg. Co., Holyoke, 
Mass. 


TUBING, FLEXIBLE. 


Almond, T. R., Brooklyn, N. Y 


TURRET LATHES (Screw Machines), 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 
Garvin Machine Co., New York. 
Gisholt Machine Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
ones & Lamson Machine Co., Springfield, Vt. 
dge & Shipley Machine Tool Co., Cincin- 


nati, O. 
McCabe, J. J.. New York. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Warner & Swasey, Cleveland, O., 


VALVES. 


Jenkins Bros., New York. 


VENTILATING FANS. 
Backus Water Motor Co., Newark, N, J. 
f Buffalo Forge Co., Buffs 1lo, N. Y. 
Sturtevant & Co., ’B. F. , Boston, Mass. 


VENTILATORS. 


Pancoast Ventilator Co., 


VISES. 
Hill. og a & Co., Boston, Mass. 
McCabe, J. J., New York. 
McFadden Co., Phil adel phiz a, Pa. 
Niles Tool Works Co,, New York. 
Place Machine Co., George, New York. 
Strelinger & Co., Chas A., Detroit, Mich, 
Wyman & Gordon. Worcester, Mass, 


WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


WIRE MACHINERY. 
Adt & Son, John, New Haven, Conn, 
Goodyear, 5. W., Waterbury, Conn. 
Waterbury-Farrel Foundry & Machine Co,, 
Waterbury. oe a 
Waterbury Machine Co. Waterbury, Conn. 


WOODWORKING MACHINERY. 
Barnes Co., W. F. & John, Rocktord, III. 
A. F % & E oh Co., Cincinnati, O. 
Pryibil, , New York. 
Seneca F rails Mfg. Co., Seneca Falls, N. Y. 


Spring- 


Philadelphia, Pa. 


TO MAKE BICYCLES 


The Garvin Machine Co. 


Or Component Parts, at 
the Lowest Possible 
Cost, use our 


BICYCLE MACHINERY. 


WE EQUIP 
Complete Up-to-Date Plants 


FOR MAKING 
HUBS, CONES, SPROCKETS, CHAINS, 
AXLES, STEPS, 
BALL CASES, PEDAL SPINDLES, 
SPOKE NIPPLES, 
NUTS, SCREWS, ETC. 






WE MANLIACTURE 


MACHINE TOOLS 


And Machinery of all kinds. 


i _ 2 SEND FOR OUR ILLUSTRATED CATALOGUE 
—, AND LIST OF NEW AND SECOND-HAND MA- 


Sprocket-Wheel Milling Machine. CHINERY FOR IMMEDIATE DELIVERY. 
Spring and Varick Sts., 


NEW YORK. 


Also 51 North 7th Street, PHILADELPHIA. 





THE BALL B 


have your **Hub” Thrust Bearings in use on five of our rubber machines. Betore using 
your Ball Bearings we had great trouble due to heating. Now, although we have speeded 
the machines so that their capacity is increased forty to fifty per cent., we have no trouble 
at all from this source. We consider these Ball Bearings a very good thing, and would 


recommend them to 


MORSS & WHYTE, 
MANUFACTURERS OF ALL KINDS OF WikE Wort 
79 CORNHILL, 
Boston, Mass., Oct. 15, 1896. 
EARING CO., 
Watson Street, BOSTON, MASS 


Your favor of Oct. 14th received. In reply we would say that we now 


GENTLEMEN : 


anyone who has to do with heavy thrusts 
Yours very truly, 


[SIGNED | Morss & WuyvTe. 





**A Machine Shop with modern equipment, heavy and light machinery, 


aranes of 20 tons capacity and 10,000 square feet of unoccupied floor space. 
Would contract to manufacture any kind of machinery.” 


Address: BOX 62, AMERICAN MACHINIST. 








Catalog D tells more about it. FREE. 


HE Pans that are used in «¢ HOPPES’’ Feed 
Water PURIFIERS Look like the Cut. 
“Catch on to the shape.” They Keep Boilers 
Clean and free from Scale. The mud can’t get 
away. The scale forms on the underneath surface, 


THE HOPPES MFG. CO., Springfield, 0. 

















SON NOVER’ ha 


NDE CATALOGUE ON ER 


NDENSE 
THE — MFG.CO. 26 Cortianor S1.NY. 











GUILD * CARRISON, 


Kent Ave., cor. S. 10th St., BROOKLYN, N.Y. 


VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS; STEAM PUMPS. 
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on Diles Cool Works Company, 


Engineers 
= ee 








Machine Cools, All Types and Sines. 


Invite Correspondence. Have Interesting Literature, Photos, Etc., to send. 
Branches: New York, Boston, Philadelphia, Chicago, Pittsburgh. 


Main Office and Works: Hamilton, Ohio. 


PLEASE MENTION THIS PAPER WHEN WRITING. 
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THE G. A. GRAY CO., CINCINNATI, O. 


These Machines are sold by the following Agents: 


Qa J . 
FESS FON 


J. A. FAY & EGAN CO., 34 South Canal Street, CHICAGO 

STRONG » CARLISLE «& TURNEY CO., 193 Bank Street, CLEVELAND, O, 
E. A. KINSEY & CO., 331 West F« yurth Street, CINCINNATI, O, 

THOS. K. CAREY & BROS. ¢ ‘O., 26 Light Street, BALTIMORE, MD. 

3. J. McCABE, 14 Dey Street, NEW YORK CITY 

SCHUCHARDT & SCHUTTE, BERLIN, C., Germany, and VIENNA. Austria, 
CHAS. CHURCHILL & CO,, LTD., LONDON and BIRMINGHAM, England. 





UNIFORMITY ____esscaumm, 


Our reputation for 30 years 
ANY MAKER can produce 

good files 
OCCASIONALLY 
NICHOLSON 
files are NOT 
OCCASIONALLY good; 
they are ALWAYS good. 
ee & vt They are UNIFORM. #& & & 





j . Write f 
Best Arcade File Works, : {sci 
! SOLE MAKERS b4 — 
WEED’S PAT. INCREMENT CUT FILES. ree to 
the GUARANTEED TO CUT FASTER AND WEAR : File Users. 


N.Y. Office. 
NEW YORK, 97 Chambers st. 


LONGER, 


CHICAGO, 118 Lake st. 


Anderson, Ind. 
(Works). 


Money 





Shaping, Slotting and Shearing Machines. 
Emery Hydraulic Testing Machines. 
Lathes for Screw Cutting and Turning. 
Lathes for Wheel and Axle Turning. 
Ekectric and Power “Jib” and “ Traveling” Cranes. 
Riveting, Punching and Planing Machines, 
Shafting, Pulleys, Couplings, etc., etc. 
WILLIAM SELLERS & CO. 


ENPIRELY AUTOMATIC 


CEAR CUTTER 


AND PATENT DUPLEX CUTTERS. 


(Incorporated), PHILADELPHIA, PA, 





e Tools 
C0. “ATHOL. MASS. | 
Val 


Yy 


STANDARD TOOL. C 


aNalmeleieia 


SEND FOR |\* 








WHEELS 


GE A R CUTTING 


Grant Gear Works, 


125 South 11th Street, 
PHILADELPHIA. 

6 Portland Street, 
BOSTON. 

86 Seneca Street, 
CLEVELAND. 


Send for Catalog. 





GOULD & EBERHARDT, Newark, N. J. 


JOHN LANG@ & SONS, JoHNsTONE, SCOTLAND, 
Sole Agents on Gear Cutters for Great Brivvin. 
SCHUCHARDT & SCHUTTE, GENERAL AGENT 








Berlin, Germany ; 17 Bre ite gasse, Vienna, Aesteta. 





“Every machine running in your works is a mon™- 
ment to your intelligence or ignorance--a money maker 
or a money eater. 

The Flat Turret Lathe will do nearly all of your lathe 
work under 2 inches in diameter and less than <4 inches 
long. It will save $1,000 to $1,500 over lathe work, anu 
$400 to $600 over any other turret machine. Sold on 
guarantees. Our own represe sntatives will call on re 
quest. “Rapid Lathe Work” sent free. 


AAA 
JONES & LAMSON MACHINE CO. 
Springfield, Vt. 





™ ACME 


Machinery Co. 










CLEVELAND, 0. 


MANUFACTURERS OF ... 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. 


ALSO SEPARATE 
HEADS AND DIES. 











Che Deane 


—_ a > OF HOLYOKE. 


enya jena 





Boiler Feed Pump. 
DEANE STEAM PUMP CO. 
HOLYOKE, MASS. 


New York. Boston. Chicago. 
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Fig. 1, HIGH-SPEED TRIPLE-EXPANSION ENGINE 
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A Triple-Expansion High-Speed = peculiar and exacting conditions. The & 
Engine. ngine shaft upled directly t 
We illustrate this week a vertical hig] water-W | shait which ru t 232 re\ 2 
speed triple-expansion four-cylinder en It1ONs | SI 
gine possessing a number oi interesting ered itt ry to reduce the w | 
features The engine was built by Meé the 1 g parts tot \ I t ‘ 
Intosh & Seymour, Auburn, N. \ 
the Jefferson Mill, M N. H., \ , 
of the fine mills of tl \moskeag Cor 22 I es, al { ( 
poration. It is 2,150 I 
power, and is r¢ | I 
IOP 
‘fa 
= . 
; 
I W 





} ne ind a ( i by whicl 
a tne, 
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Fig. 4. I. P. AND H. P. ADJUSTABLE CUT-OFF GEAR ry lighteni of part 
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perhaps shown better in the crosshead 
than anywhere else. The piston rod has 
an end similar to what we expect to find 
on a connecting rod, with a wedge take 
up for the boxes to keep them adjusted 
to the pin in the forked end of the con- 
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The crank shaft is in two pieces, con- 
as shown, by flange couplings 
and bolts. It will be noticed that there is 
a steel plate between the coupling flanges. 
When the coupling bolts and this plate 
rf 


nected, 


are removed, the high-pressure end 
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steel, made by the Bethlehem Iron Com- 
pany, the cranks being cut out of the 
solid, and a great weight of metal being 
removed in bringing the shafts to shape 
The finished weight of 
The shait 


and dimensions. 
the shaft was 55,362 pounds. 


















































Fig. 7 


necting rod, and a light phosphor bronze 
shoe bolted to the side of this piston-rod 
head, as shown in the drawing, consti- 
the crosshead. The adjust 


the 


entire 
the 


tutes 


ment for wear of crosshead is 


provided for on the slides 


CONNECTING 





a 
~ Sa 
VERTICAL SECTION OF I. P. CYLINDER 
Sc: 
) 
— i 
4 
wi T 
ROD 


the engine may be run alone as a single 
compound engine, developing in this way 
>< per cent. of the full power of the engine, 
although not with as high economy. The 
crank shaft is made from two ingots of 
fluid-compressed hydraulic-forged nickel 
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body and the pins are all 10 inches diame- 


ter, with 3-inch axial holes entirely 


through each. The balancing disks are 
secured to the crank webs by tap bolts 
and heavy keys, as shown; the thin half 


ring carried around to complete the circle 
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of the disk has no other use than that, 
and the counterbalance with that half ring 
removed might have been also lightened 
to the same extent around the other half. 
These counterbalances balance, in addi- 
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der head may be regarded rather as an ex- 
pansion joint for the sleeve. 

The frame of the engine is composed of 
heavy rectangular columns with 2-inch in- 
ternal ribs where necessary, and, as will 








tion to the cranks and pins, .8 of the be seen, the accessibility of all the parts 
of the engine is provided for. The 
— - -- high-pressure cylinder is steam- 
jacketed on the barrel and both 
: . heads. Between the several cylin- 
Z | \ ders are receivers with copper 
{ } heating coils filled with steam at 
— 4 


full boiler pressure. In the center 
of the low-pressure receiver is a 
sliding diaphragm acting as a gate 


valve, which is employed with a 












































] ; +} tir } 
weight ol Live cont cling rods 


\bout 


weight of the connecting 


two-thirds of the 
rod should be balanced in order to make 


‘ : 
the engine in balance horizon 


tally, so that 
of 
and the 


vertical, 


running 
there is only a slight excess 
counterbalance for this condition, 
material unbalanced forces are all 


be 


roundation. 


well taken 


One-third 


where they can 
care of by the 
the total 


parts, 


of weight of the reciprocating 


including pistons, piston rings, 
crosshead and connecting rod complete, 
is balanced by the counterbalance on the 
high-pressure side. On the intermediate 
side of the engine, where the intermediate 
of the total 


parts is so 


little heavier, .3 
the 
It will be noticed that wearing 


piston is a 


weight of reciprocating 
balanced. 
rings are provided on each side of each 
crank. These are made in halves and at 
tached by small countersunk screws 
The main bearings of the engine are re- 
babbitt-lined, 


and surrounded by a space in which water 


movable cylindrical shells, 


may be circulated if at any time necessary 
The pistons are of cast steel and of the 


conical marine type, and the rods have a 


taper fit with a nut and locking device 
No stuffing boxes are used for the piston 
rods, long packing sleeves inclosing the 


entire rod from the inside of the head of 
the lower cylinder to that of the upper. 
The stuffing box shown in the 


upper cylin- 
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through a filter and sends it up again for 
redistribution. 

The engine has now been running more 
than six months. It runs smoothly, with- 
regulation. 
horse- 
power, it is said to have run on 1.38 pounds 


of coal per horse-power hour, with jacket 


out heating and with close 


When developing 1,725 indicated 
/ . 


ind reheater water going to waste 


4 a A 
New Shop of the Bickford Company. 
The new shop building of the Bick- 
ford Drill & Tool Company, Cincinnati, 
is now completed, and they are moving 


into it. The building contains 25,000 








special arrangement of pipes and . 
eines ae Pi square feet of floor space, and is erected 
ilves when the single compound ; 14 ; 
on the d site at co ! Front and 
engine is run, as mentioned above. ie atl — they 
In Sil Side l « i ‘ , 
he initial steam pressure em- 4... Wcod the: t modern methods. so as 
ployed may go up to 185 pounds ; ss 
I - t the gr test mount ot rnit pos- 
\n injector condenser is used. A ly On the first floor are the heavy 
t ; s planet ithes, boring mills 
d radial drill nd al he erecting 
Or, WH | t is fitted with three travel- 
cran Phe cond floor has the 
to I hter ithes, gear cut 
mill | ywrether with the 
vckers for the men Che third floor has 
e drawit t room and vise 
™“ I 1 the smaller 
——-- ——_ parts t 1 titi rhe 
— 7st 
| tees ) le every 
; 
_| i a - 
) CROSSHEAD ‘ n ry S07 e 
| ~--— + 
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home-made feed-water heater is placed in 
the exhaust connection of the low-pres- 
sure cylinder, and by this means an in- 
crease of 40 degrees in the temperature of 
the feed water is said to be obtained 
Provision is e for continuous lubri- 
cation of the working parts of the engine. 


An oil pump is a part of the engine, and 


it takes the returning oil after it has passed 


city of Glasgow, Scotland, will cease to 
levy taxes of any kind, or under any dis 
guise, upon its residents. The entire ex- 
penses of the city can be borne in future 
by the income from its public works. The 
city operates water-works, gas and elec- 
tric light plants, street railroads, sewage 
farms and other institutions, all paying 
large profits. 
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f Large Grinding Machine. 
We preset 


t herewith an engraving of a 


grinding machine which has some inter 
esting t de from its size, though 
in this respect it is somewhat remarkable, 
since it is designed especially for grinding 
piston re d to handle Oo! up to § 
mete yr somthing over 16 feet, 1n le th 

Like our n larger grin¢ yr machine 
the WW ( not moved endwise I the 
feed, but the ( irrying carriage ire 
fed ( the | | i 1 Oo! course nece 

t I t ( two Cal iges 
ire employed which are int ed to bi 
used daepene itly of each other, either 
or both being available for either cylin 
drical or taper work 

The carriages aré attacl ed to the side 
of the bed, as shown, and are fed by a 
feed rod and rack and pinior 
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Design ot Stepped Cones—Klein’s 
Diagram. 

The design of stepped cones for open 

belts is a regular our 


exercise given 


homores in the “Elements of Machine 


De rn.’’ Considerable attention has been 
given to the various approximate and 


problem, with 


2. Approximate analytic methods, su 
of Rankine and Unwin. 
graphi i 
[For a description of some of 


3. Approximate 


Trans. Am. Soc. Mech. Eng., X, 269; also 
Kent’s Pocket Book, page 875 | 
1. Exact graphical solutior ra) 
| 
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object of this article to call attention to 


little further to show 
a method of using the diagram when the 


these details, and 


cones are to be designed to give certain 


velocity ratios: 


As shown in the engraving, the diagra 
co ( two cur! ( 1B < 
above the horizont 1D; the othe 
1 ( ing below it The manner ot g 
the diagram is briefly fe \ D 
line mn] ] to A D d below draw 
1 vertical le ac intersecting curv 1 / 
ta, A ( t band lit mnatec The ot 
BC to some scale may be taken to repr 
sent the distance between the shaft ) 
axes of the pulley Then to th 
scale the lengths bc and ac repre : we 
radii of two steps which will work tog ! 
properly. Draw another vertical df 
ecaticntar: ‘ie d df revi - 








Below the carriage slides is a graduated 
swivel plate by which these slides may be 
sel { ny desired ang] besid which 
the t the leit of the right-hand cat 

, 

riage what appears to be something ! 
the naturs i former bar, or guid by 
which tap pecial forms may be pri 
duces Wi re 4 t quit cert I ibout 
th eatur however is we have re y 
little information regarding the machin 
not cor 1 by the photograph 


Small tappets will be noticed bolted to 
1 T-slot in the ide of the bed, and these, 
we suppost 1utomatically reverse the 
motion ot thre carriages at any de sired 


point. 


The wheels are driven by belts from an 
overhead drum, which drum is 500 milli 
meters (19.68 inches) diameter, 6,100 milli 


meters (20 feet) long, and runs 220 revolu- 


tions per minute 


Provi made 
the Ww hee Is 


mon 1 
sion S 


for using soda water 


on and for taking care of it 


without running overthe machine. Though 
called a “universal” machine the head does 
not swivel as our universal machines do. 


The EK. Rei 


necker, Chemnitz-Gablenz, Germany 


machine is made by J 


_ SEREINECKER 
CHE MNIT] GABLE? 








solutions in detail, the conclusi rrived 
at e as 1ollows 

1. The exact analyt method is ex 
tremely difficult to uss nd unsuited 
to anyone but a mathematical Hercules 

2. The approximate lytic solutions 
ire easv to use, but not suffic ently exact 

3 The approximate graph il methods 


are convenient and quite accurate 


4. The Culmann diagram as modified 


by Prof. Klein is exact under all condi 
tions, and when intelligently used is the 
quickest and most satisfactory solution 


We 


doned all other methods and now pin our 


vet devised have, therefore, aban- 
faith to the Klein diagram alone 

\ description of this diagram and direc- 
tions for its use may be found in the Jour- 
Institute, 1880; also 
Machine De 


There are, however, some practi 


nal of the Franklin 


in Klein’s “Elements of 
sign.” 
cal points which need to be observed in 
order to obtain the best results. It is the 








1 rt I t 
1 tl p whic wo! or A 
1 ] r} ! umber 
1 vy be obt ed by 
t t two < rve 1 the b ) 
] ( ? } ) ¢ d ‘ 1 
ruled cross-section pap o that « ‘ 
SiO mav be read without resorting t ’ 


paper, t. @., 50 centimeters 
ertical dimensions are the 


used, the diagram is correct whatever its 
It is advisabl 
BC 


property of the 


horizontal leneth may b« 


however, to make AD 50 centi 


meters. An important 


diagram may be noted here. Suppose, as 


suggested above, AD BC: Then at anv 


point the vertical distance between thr 


curves AB and AC is equal to the horizon 


tal distance of the point from the origin A 


That is, gh Ap, rs Au, ete It we 
should make BC 2AD, then g/ 24p 
rs 2Au, etc. 
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Suppose the distance between the axes 
{ the pulley is 50 inches: This distance is 
represented on the diagram by the length 
BC = 50 centimeters. Therefore, the scale 


to be used is I centimeter 1 inch. Since 
the paper recommended is ruled to milli- 
meters, the radii of the steps may be read 
not 


lirectly to tenths of an inch, and it is 


difficult to estimate to tl one Sitiets ol 
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Required the radii of unknown steps of 
cone Y, 

We have seen that the scale is most 
convenient when the distance between 
axes is 50 inches. Suppose, now, we ¢« 
ceive the dista ( in th examp Stret ed 


ire 35 to 50 inches 

ST DS T ] rT ’ T rt ] 

te] re \ irger in proportion, the 
‘ ] } + 

. ot the <¢ r I tive to the <« il 
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to f my Che 
ifferenc “ t 10" 

5 é ' rep nted 

1 vert tw the rves 

1b {) t y off 
to L lie 5 wn 
b Draw the 

{ i ot f 10 
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KLEIN’S DIAGRAM 


ininch. When the distance between axes 
is not 50 inches, the scale is not so con- 
venient; in fact, the chief difficulty in using 
the diagram lies in the choice of the proper 
scale. The method we have employed in 
such cases may be shown best by an ex- 


ample: 


Example: Distance between axes— 35 
Radii of steps—Cone io” 6.5 ™" 6.6 
< Cone V 10.5 


FOR 


DETERMINING RADII OF CONE PI 


between axes will be the same as before 
In other words, the configuration is sim- 


ply magnified in the ratio of 50 to 35, and 


we have changed the given example into 
another: 
Distance between axes—5o’. 
Radii— Cone .Y 14.29 12.14 10 7.86 
Cone } - : 15 


The steps of known radii are used 


two 


LLEYS 





ce between Axes 


Distan 
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FOR OPEN BELTS 


Then ac and bc represent the radii of the 


15-inch and 10-inch steps, respectively, 
and a horizontal line mn through c is the 
required base line Lay off hk=7.8 


inches, draw line ghk, and the length ak= 


16.92 inches is the radius of the step pair- 


ing with the 7.86-inch step. Likewise 
make df 14.29 inches, and the radius 
of the other step of the pair is e f = 10.79 
inches The final results are: 
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Radii of steps—Cone .Y. 14.29 12.14 10 7.86 


ne “ Cone }’.10.79 13.00 15 16.92 


These results are now to be reduced in 


the ratio of 35 to 50; that is, they are to 


+ 
35 


be multiplied by 


%. Smie gives for 


/ 


50 
the actual radii: 

Cone LY, 10 8.5 7 5.5 
2 a 755° GE O.5” 31,66" 
Sum a5 | 627.6" 63.6" 3y. 34° 


As a rough check on the correctness of 
the work, it may be noted that the sum of 
the radii of the steps nearest equal in size 
is greatest, while the sum of the radii of 
those most unequal in size is smallest. 

In many cone pulley problems the steps 
are to be designed to give definite velocity 
ratios. Such problems are readily solved 
by means of the diagram. Leta line rt be 
drawn intersecting the curves at r and s. 
From the point m where the base line mn 
intersects the vertical A E, draw the diag- 
onal lines mr and ms. Denote angle 
rmtby A@and angles m ¢by ¢. From 
the property of the diagram above pointed 
out, we have: 


rs Au mt, 
Let v desired velocity ratio: 
ie radius of large step +r 
Chen v ; = ws = 4 
. radius of small step sf 
ae nD rs mt 
or Vv = -—~J= + is 
ew a a s/f 
wil s/ I 
hence, v—1,or 7 
sf mt v I 
- . ME ! ! I 
But tan. ~”; hence, tan. @ = ' 
§ vi —I 
a s/f rl I 
tan. . x 7 é 
mit wil sf v7—I v—I 


Therefore, to find the radii of two steps to 
give a required velocity ratio, draw a 
diagonal through the point m, making an 


angle whose tangent is with the base 


line mn. Where this diagonal cuts the 
upper curve gives the larger of the two 
steps 
line as in the problem just solved, and let 
it be required to find the radii of two steps 
which shall give a velocity ratio of 4: 


For example, take the same base 


4 
} 


tan, 0 : : 
— I 4 


Lay off three divisions from m to the 
right, and then lay off four squares verti- 
cally, locating the point w. Draw the line 
mw intersecting the upper curve at r. 
Draw the vertical line rt. Then rt rep- 
resents the radius of the larger step, and 
stthat of the smaller. As a check we have: 

tan. . ; 

v—t 3 

Hence, lay off three divisions to the right 
of m and one division up, locating the 
point x, and draw line mx. This line 
should intersect the lower curve at s. The 


measurement of the lines gives for the 
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radii 13.36 inches and 3.34 inches, respec- 
tively. 

By using the tangent method just out- 
lined, all problems involving velocity 
ratios can be solved with the greatest ease 
and exactness. It is necessary in every 
case to express the velocity ratio as a 
whole number or improper fraction. Thus, 
if the velocity ratio is given as 1%, it is to 
be changed to 3 before using in the for- 
mula. 

Though the diagram described gives 
good results, greater accuracy may be ob- 
tained by using a larger one. We have ob- 
tained excellent results by making the line 
A D 5o centimeters long, as usual (that is, 
the width of the cross section paper), and 
the line BC 100 centimeters in length. This 
doubles all dimensions and, of 
course, permits greater accuracy. When 
the diagram is thus constructed, it is con- 


vertical 


venient to consider the distance between 
axes 100 inches in each case and reduce 
the radii to correspond. If, however, the 
axes are very near each other, it may be 
better to consider the distance between 
them to inches and reduce the radii in pro- 
portion. Then the scale of the diagram 
will be 10 centimeters =1 inch, and the 
measurements can be read directly to +45 
inch. 

Since the vertical ordinates are doubled 
in the large diagram, the formule for the 
tangents become: 


> 


tan. 0 =- 
tan. & 


Though each size has its advantages, 
the large diagram is to be preferred, and 
will hereafter be used in all our work. 


G. A, 


GGOODENOUGH, 


University of Illinois. 


[As the actual diagram is too large for 
our pages, we have given with it the value 
of the ordinates (taken from Klein’s “Ele- 
ments of Machine Design”) by which it 
may be laid out full size. The figures give 
the distances of the curves AB and AC 
above and below the axis, as percentages 
of the distance BC. That is, taking the 
last ordinate but one to the right, and 
taking the distance BC as 100 inches, curve 
AB crosses this ordinate at .3088 & 100 = 
30.88 inches above the axis, and curve AC 
crosses the same ordinate at .5912 X 100 = 
59.12 inches below the axis. Our contri- 
butor has not explained the use of the 
curve EC, and it seems proper to add its 
purpose here. It is clear that should the 
line mn be low enough on the diagram it 
will intersect this curve, and in that case 
the portion of the line below the curve 
will give impossible results, inasmuch as 
pulley diameters obtained from that por- 
tion of the line will be so large that the 
sum of their radii will exceed the distance 
between the pulley centers. The abscissas 
of this limiting curve are also given, meas- 
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The Records of Experience. 

“Engineering,” London, recently con- 
tained a long and thoughtful editorial un- 
der the above title. An idea of the drift 
of it may be obtained from the following 
sketch: 

No progress can be possible to the in- 
dividual who has no memory, or to the 
nation that has no records. When trades 
were “mysteries,” and the way of doing 
things was passed from father to son, or 
only communicated from member to mem- 
ber within the guilds, no progress was 
made. The “lost arts” 
age without records. 

The technical schools promote the habit 
of recording, and are teaching men that 
knowledge is not to be hoarded. Our 
knowledge, as our gold, we no longer bury 
unproductive in the earth, but put out to 
interest to our mutual profit. Not only 
the profit of a monopoly of knowledge, 
but also the possibility of the monopoly, 
is continually diminishing. Knowledge 
may be hoarded as capital, or it may be 
put out to get credit, and the latter is far 
the more profitable. Reputation secured 
is the surest of all investments. He who 
has given the most to the world is always 
presumed to have the most left. Fortune 
comes after reputation, and the engineer 
buys reputation with experience. 

Experience cannot be hoarded and still 
retain its full value. The moment of its 
first discovery is its time of greatest worth, 
and then is the best time to trade upon it. 
A man cannot transmit the full value of 
his experience. If he tell it ever so fully 
and freely, he is still lastingly richer by the 
training the pursuit of it has given him. 


belonged to the 


Physicians and surgeons never make a 
secret of discovery, and those among them 
who have the most to tell, and tell it, are 
still at the head. 


is in the getting more than in the giving. 


The value of experience 


Only for a short time is a technical dis- 
The m 


Patent rights 


covery directly useful. ister-pat- 
ents that issue are very few. 
are the price paid by the State to secure 
the records of progress, and the value of 
the records, not in the books, but in mod- 
ern life, is incalculable. 

The British habit, if it be British alone, 
of publishing records is deprecated by 
some, and they would suppress the “‘pro- 
They say that 


ceedings” of the societies. 


through such means foreigners get their 
knowledge cut and dried. But it is nota 
free gift; it is an interchange. It brings 
trade, and other knowledge also, and all 
the world is the richer. The man who 


follows the lead of even the foremost is 


still somewhat behind. The liberal policy 
seems to be the winning one. 
A ao 7 


By about 218,000 votes to 175,000 the 
Swiss Railway Account Bill, which is said 
to precede the nationalization of the rail- 
ways in Switzerland, was recently agreed 
to. This was by a direct vote of the peo- 
ple under the “Referendum.” 
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A New Gage. 


We all know something of the gages 
that are made by machinists out of a piece 
of wire carefully filed to length, usually 
with no very clearly defined shape at the 
ends, and usually left soft, that the 
originally small contact surface is soon 
worn below size if the gage is used much. 

The Brown & Sharpe Manufacturing 
Company having found a demand 


so 


for 
some such low-cost gages, have under- 
taken to supply it with a gage shown in 
the accompanying engraving, which 
full size of the 4-inch gage. These gages 


is 
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such zeal in his early days that his name 
is necessarily associated with early 
Mr. Halliday was the first in 


its 
growth. 
ventor of the centrifugal governor as ap- 
Mr. Halli- 


day and Mr. Burnham were associated in 


plied to the American wheel. 


the manufacture of these wheels at Batavia, 


Ill. A prominent characteristic of the 


American wheel is—the large number of 


In Halliday’s wheel the 


speed was regulated by turning these slats 


narrow slats. 


into or out of the wind, and it is called 


the ‘ 


The “Eclipse” windmill 
t 


sectional” wheel 


was patented in 





~ BROWN & SHARPE 
— PROVIDENCE 
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FOUR-INCH END MEASI 
are hardened at the ends and are ground 

spherical; that is to say, each end is a 

section of a sphere of corresponding 
diameter. This not only much increases 
the wearing surface, but also insures that 
when the gage is used for measuring be- 
as in planer or 
milling it 
cramped, but will act so long as its ends 


all, just 


tween straight surfaces, 
machine work, cannot be 
are in contact with the work at 
the same as a ball of the same size would 
act. 

The ends of these gages are ground by 
machinery specially devised for the pur- 
pose, and they are made in all standard 
lengths from 3 to 16 inches, those up to 
8 inches long being 3% inci: diameter, and 
the larger ones % inch. 
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Some Notes on Windmills. 


RY PROI DE VOLSON WoorD 


The earliest trace, of which we have 
knowledge, of windmills for power, was 
among the Bohemians, as early as 718, but 


1 the 


they were not extensively used unti 
twelfth century 

About Coulomb 
tions upon several Dutch windmills near 
Lille, in Flanders. 
66 feet in diameter and had four arms, the 
With a wind 
15 miles per hour, it was said 
] ] 


1820, made observa- 


They averaged about 


sails being about 6 feet wide 
of about 
they 
power, 

History mentions a Dutch windmill hav- 
All these 


would develop about 6% _horse- 


net. 


ing a wheel 150 feet in diameter. 
were heavy structures, and of small power 
considering their size; they are chiefly of 


historic interest, for they are being dis- 


placed by the improved American mills. 

Mr. John Burnham, Con- 
necticut, is the reputed the 
American system.” I am not aware that 
he is celebrated for inventions, but he en- 


formerly of 


“father of 


gaged in the business, and followed it with 


RING ROD—FULI 
September, 1867, by Leoanard H. Wheel 
er, who, after serving for twenty-five years 
as an Ind missionary, 


lan accidentally 


broke his arm, and then took up the in 
vention of a windmill designed for pump 
ing water and grinding corn for the In- 


In 


was destroyed by being blown down from 


dians. the first experiment the mill 

its support by a gust of wind, which inci- 

induced him to the 
the sl: were 


arms of 


dent make wheel 


“solid;” that secured 


its 


rigidly to the the frame, and ad- 


justment secured by a lateral vane which 


forced the wheel “‘out of wind” as the force 


( eased He established a 


f the wind iner 


manufactory in Beloit, Wis., and organ- 
ized the “Eclipse’’ Company, which in 
one year made some 5,000 mills. Mr 
Wheeler died in 1872 

Numerous modifications of the “solid” 
and “sectional” wheels have since been 
made, and many manufacturers have en 


I 
gaged in their construction; but the great- 


est improvement appears to have been 


made by Thomas O. Perry, a graduate of 


the University of Michigan, who, after an 


acquaintance with the business, and as a 
result of a large number of experiments 


constructed a solid wheel which he called 
The improvement con- 


de 


mm ot stee 


the ““Aermotor.” 
first in 
and second in tl 
Of these 


sisted a simplification of ign, 


substituti for 
ted that 
some 15,000 were made in one year. 

The light, 


of steel for 


t has been re por 


wood 
open, portable trussed frame 
supporting the wheel is an 
American invention. 


To find 


experimentally, 


the efficiency of a wind wheel 


the wheel was mounted 
on a long arm and forced against still air 
The 


in a large covered area. 


by rotating the arm. experiments 
Mr 


Perry kindly furnished me with the results 


were made 


of experiments with three wheels, each 


5 feet in diameter. The one marked A 
might be called a good “stock” wheel, 
B an improved one, and C an improve 


ment on B. The data and results are: 


23-1019 

- oy - 

r & > a 
= od vo = 
- - 
S8\/ 55 |RSA — 
-. = _ - 

\ ‘ ‘ 
B ; ‘ 

( 4 

The computations were as follows: A 
dynamometer was placed 1 foot from the 
axis of the wheel and registered 1.9 


pounds, which with wheel A traveled 30.67 
and as the dynamometer 


turns per minute, 
f the 


was I foot from the axis work was: 


F, and 30 in. bat 0.0739 pound 


econd na 
1.9 pouns 


rtional to the 


per minute, 


0.0204 


ter to produce 1 horse 


power, and this larger wheel in a 34-mile 


wind would produce about 8 horse-power. 
But wheel C had 


efficiency, and het 


an exceptionally high 
e such a high delivery 
likely be produced in 


would not 


+) 


prac- 
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American Locomotive Pistons.’ 

Che use of cast iron for pistons has been 
ilmost universal in this country, princi- 
pally because they can be easily and 
cheaply made of this material, and also 
because of the low cost of maintenance and 
renewal, Cast iron is not only relatively 
1 weak metal, but the stresses due to un- 


even contraction in cooling necessarily 
compel designers to make cast iron pis- 
tons stronger than would theoretically be 
needed to resist only the external forces; 
also, in spite of the many advantages cast 
iron other and steel for 
piston material, the allowable stress can- 


has over iron 


not be great. A comparison of the rela- 
tive strength and cost of mild or soft 
steel and cast iron would seem to indicate 
that the substitution of steel, either cast 
or in plate form, forged or pressed, or per 
haps a combination of both, would offer 
the most practical solution of the problem 
of how to effect a saving in weight here 
without unduly increasing cost; and your 
committee find that much progress has 
made in the use of this metal for 
pistons, and in most cases a large reduc- 
tion in weight has been the result. 

In design, the single plate form seems 
thus far to have been the most in favor, 
and undoubtedly this type permits of the 


been 


greatest possible reduction in weight con- 
sistent with a proper degree of strength. 
For very large pistons for the low-pres- 
ure cylinders of compound engines, it is 
ertainly to be preferred to any type that 
has yet been brought out. Three forms 
‘{ this kind of piston are made, viz., with 
central plate, a very good example of 
which is shown in Fig. 1; the side plate, 
as per Fig. 2, and the inclined, or Z form, 
as per Fig. 3 

A modification « 
ily ished and provided with a cast iron 


if the side plate is heay- 


rim, as shown in Fig. 12. 

Although the single plate solid-cast or 
forged steel piston probably presents the 
best 
lightness, the wear between piston and 


form for combining strength and 
cylinder, due to the greater co-efficient of 
friction, presents an objection to its use 
which it has been sought to overcome in 
various ways; and further, when the cyl- 
extent that 
reboring is necessary, and the piston is 


inder is worn to such an 
consequently too small, your committee 
not that any satisfactory 
method has yet been devised for enlarg- 
ing it, consequently the whole piston must 
be thrown away. Several plans have been 
tried for providing the rims of steel pis- 
tons with a bearing surface of metal hav- 
ing better wearing qualities and that would 
be less liable to damage the cylinder than 
steel. In 
the rim has been tinned all over to a depth 
Linch, but the tin does not hold 


could learn 


some instances the surface of 


of <4 or 


16 
well. In the piston shown in Fig. 4 the 
Richmond Locomotive Works have tried 


* From the report of a committee of the Amer- 
ican Railway Master Mechanics’ Association, 
Saratoga, 180 
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grooving the rim as shown, and then fill- 
ing the groves with tin, but this was not a 
success. Brass or bronze has been cast 
in the grooves putting in a section, allow- 
ing it to cool, and then burning or casting 
on another section, thus providing for 
This plan has proved more 


necessary 


shrinkage. 
successful, but owing to its 
limitations, large wearing surfaces cannot 
be obtained; the wear is consequently 
and repairs must be frequently 
made. In the piston designed by Mr. F. 
J. Cole for the Baltimore & Ohio Rail- 
road, and shown in Fig. 3, the two packing 
rings are made quite wide, but while they 
would possibly better meet the require- 
ments for wear, such wide packing rings 
are usually considered objectionable. 
Fig. 5 shows a Z-plate piston made by 
the Rogers Locomotive Company, in 
which the wear seems to be pretty well 
provided for. It is designed for com- 
pound locomotives with 19-inch or 20- 
inch diameter high-pressure, and 29-inch, 
30-inch and 31-inch diameter low-pressure 
cylinders. Theseallhaveacastiron “carry- 
ing ring” AA, as shown on their faces. 
The piston is turned to shape to receive 
this ring, and the latter bored to fit, sawed 
through at one place, sprung on and se 
cured from turning by %-inch copper 
The grooves for packing rings 
are then trued up to size; the edges of the 
carrying ring A furnish in part the bear- 
ing for the inner edge of the packing 
As A is slightly larger in diameter 


rapid, 


rivets. 


rings. 
than the flange of the piston, at the 
outer side of the packing rings, the cast 
steel part will not touch the cylinder until 
! is worn down about 1-16 inch; A can 
then be turned with its worn face to the 
top by removing the copper rivets and 
putting in new ones, their holes being 
drilled by templates to match again when 
A is turned to 180 degrees. 

Weight of 20-inch diameter piston, with 
rod, Fig. 5, 358 pounds; 31-inch diameter, 
complete with rod, 535 pounds. 

Figs. 6 and 7 illustrate a very handsome, 
strong and light design for cast-steel sin 
gle-plate pistons, which are used in the 
Class “K” two-cylinder compound built 
by the Chicago, Burlington & Quincy 
Railroad. Eccentric spring packing rings 
of cast iron are lined solid on the bottom, 
12 inches of the circle in the high-pressure 
cylinder, and 18 inches in the low-press- 
ure cylinder. The piston 
rod is extended through and supported 
by the front cylinder head. To 
as much as possible the weight of this ex- 


low-pressure 
reduce 


tension it is made of steel pipe, which is 
internally threaded and screwed on to a 
short extension of the rod. These pis- 
tons were designed for 180 pounds steam 
pressure, and weigh as follows: 


Ibs 

Weight 20-in. cast steel piston (Fig. 6).221 
is PRN oo isieea soaasnicwes os 94 

a er 
SPINE ali ace voir sa ince ra eee stasis tate ation ste 6-9 
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Ibs. 

Weight 29-in. cast steel piston (Fig. 7) .395 
7 er saree ee 
hollow extension rod......... 46 
SME Snacqakcnecsceteaee. o 
MNES finoids Wass ss sleene ee wee a eae 54° 
The Pennsylvania Railroad have de- 


signed and are using a piston which is 
shown in Fig. 12, and which is a combina- 
tion of a single plate, dished in shape, cast 
or forged steel, and a cast-iron rim secured 
to the plate by countersunk head screws. 
The rim is made much the widest at the 
bottom, where it bears on the cylinder 
This design combines the lightness and 
strength of the Z-plate, with the additional 
advantages of a good wearing surface and 
ease of renewal. 

One objection to this design is that if 
great care is not exercised in fitting up the 
pistons, there may be leakage around the 
bolts. The rings must be nicely fitted and 
drilled to jigs, holes tapped and bolts well 
threaded and made steam-tight. After 
the bolts are screwed up, they should be 
tightly riveted, care being taken that they 
are not loosened in the operation. These 
pistons have been in service about two 
years with good results. 

The designs in 
which have been mentioned and illustrated, 
have been made high 
speeds and high pressures, and are gives 


single-plate pistons, 
principally for 


as good examples of what can be done 
where it is very desirable to reduce the 
weight to the lowest possible limit con 
sistent with strength, the question of cost 
being secondary. With this type of piston, 
in order that the clearance spaces may not 
be too great, it is necessary that the shape 
of the cylinder heads should be made to 
conform to that of the piston, and it is 
recommended that the surfaces of pistons 
and cylinder heads be turned all over, al 
though this is not absolutely necessary, 
providing the work of casting and fitting 
up the parts is well done. 

There are many who favor the bull-ring 
type of piston, because they believe that 
this form, while presenting good wearing 
surfaces to the cylinders, also enables the 
wearing parts to be easily and cheaply re- 
newed and repairs quickly made. Also, 
this type enables the Dunbar or other 
sectional packing rings to be used; further, 
with this form of piston, as with the solid 
piston, it is not necessary to cast irregular- 
shaped and excessively heavy cylinder 
heads, and the clearance spaces are more 
easily regulated. By the use of steel, this 
type of piston can be much lightened 

Fig. 8 shows a design of steel piston of 
the bull-ring type which has been success- 
fully used in engines built by the Schenec- 
tady Locomotive Works. Referring to 
the design, Mr. A. J. Pitkin, the superin- 
tendent, says: ““We make extensive use of 
the I-section form of piston (Fig. 9) where 
roads desire solid heads. When the sep- 
arate bull-ring and follower type of piston 
is desired, we are using the design shown 
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' ' . — Kichmond J Worke . 
L. & N.W. Ry. 30 Cast Steel Piston. 31° Cust Steel Pistor ; 
Wt. complete = 288 Ibs. From E.W. 18 Cast Steel Piston Weicht <887%& Ibs 


Webb Compound “Queen Empress” Weight = 139 Ibs 
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(Fig. 8), making the spider and follower of 
steel, and we have found this makes a very 
strong and light piston, and one which 
gives good satisfaction in service.” 

The weight of piston in Fig. 8 is 318 
pounds, including rod and nut; weight of 
piston and rod, Fig. 9, 299 pounds. 

Fig. 10 shows a 20-inch solid or box 
piston, by the Norfolk & Western Rail- 
road. This is made of malleable iron, and 
is very interesting as showing the possibil- 
ities of the application of malleable iron in 
the construction of light pistons. The re- 
port of Mr. G. R. Henderson, mechanical 
engineer of this road, to Mr. R. H. Soule, 
superintendent of motive power, gives re- 
sults of a test made of this piston in com- 
parison with a solid cast-iron piston. Re- 
port states that pressure was first applied 
to center of malleable portion to try 
strength of brass retaining ring, and at 
tons wheel press the 


seventy-eight on 
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outer cast-iron wearing ring broke, the 
malleable iron center being only slightly 
damaged at the edges. The piston was 
then put on the wheel drop, supported ona 
cast-iron ring around the outer edge, and 
given fifty blows with 140-pound drop 
falling 12 feet. This merely curled up the 
edges somewhat, and it was then taken 
to a casting breaker and given one drop 
of 5 feet, one of 8 feet, one of 12 feet, and 
two of 18 feet, when it broke badly. The 
solid cast-iron piston cracked at ten blows 
of a 140-pound drop, and went all to 
pieces on the fourteenth blow, showing 
that the malleable piston was much the 
stronger. In service, the pressure tending 
to force off the outer ring would only be 
the steam pressure multiplied by the area, 
about 15,000 pounds, which gives a factor 
of safety for that portion of about 10. The 
cast-iron piston weighed 25714 pounds, 


while the composite weighed but 187% 
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pounds, a gain of 70 pounds. Mr. Hen- 
derson thinks that this type, having 
shown such remarkable results, can be 
still further reduced in thickness, thus 
further reducing the weight, and he ex- 
pects to make other experiments with this 
end in view. 

Fig. 11 shows another type of malleable 
iron piston, from the South Carolina & 
Georgia Railroad. Two of these pistons 
were placed in a 17x 24-inch passenger 
engine about four months ago, and have 
given good results; have been removed 
on two occasions for examination and 
found in good condition, and contained 
no condensed water. The weight of pis- 
ton, with rod, is 175 pounds, as against 
265 pounds weight of old rod and piston 
of the bull-ring and follower type. This 
is a difference of 90 pounds for each pis- 
ton, a saving that would seem to argue 
well for the further use of this material. 


ELECTRICAL MACHINERY. 


Electrical Devices for Changing the 
Speed of Series Motors. 


BY WM. BAXTER, JR. 

In many cases where electric motors are 
used it is necessary that the speed should 
be capable of variation. This can be ac- 
complished within certain limits in the 
same manner as with steam engines. As 
the electric motor is a machine of such 
great flexibility, it has been believed by 
many that it could be made to give all 
desired variation in velocity and thus 
avoid the complication of mechanical de- 
vices. How far this is possible will be 
shown in the following paragraphs: 

The motors now in use are almost with- 
out exception of the constant potential 
type, and are either made series or shunt 
wound. The series motor will run, natur- 
ally, at varying speeds, but the variation is 
dependent upon the amount of mechanical 
resistance that has to be overcome; that is, 
if the load is light, the speed will be high, 
but if it is heavy it will be low. Further- 
more, this change in velocity has a fixed 
relation to the resistance opposed to rota- 
tion. As it is not very often that, in the 
cases met with in practice, the relation 
desired between speed and resistance is 
the same as that given by the series motor, 
it follows that a change in the load will 
not be 
change of speed except in a few instances, 
and a change in the load must usually be 
met by the adjustment of some regulating 
device in order to bring the speed to the 


accompanied with a suitable 


point desired 
In the machinery, the 
variation of the speed desired and the 


operation of 


force required to produce rotation is very 


seldom the same. In some cases, when 
the speed increases, the force increases, 
and in others it remains stationary, while 
in still others it may actually decrease; 
therefore, any speed-changing device, to 


meet the practical conditions, must be of 


such a character that the relation between 
resistance and velocity is not fixed, but 
may be varied at will to suit any condi- 


tions. These requirements cannot be ful- 
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CHANGING THE 
filled by any method of winding now 
known; therefore, devices independent of 


the motor must be used. The simplest 


of such devices is that shown in Fig. 1. 





SPEED OF 


The principle involved in this is to in- 
crease or decrease the strength of the 
field by throwing into service more or less 














of the wire wound thereon. To accom- 
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Fig. 2 
SERIES MOTORS. 
plish this, a switch S is used, and the 
contacts I-I, 2-2, 3-3, etc., are connected 
with different parts of the field coils, as 


is shown in the figure. If the connector 
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C is placed so that it will cover the con- 
tacts I-1, as shown, the current will pass 
through all the wire, as may be seen by 
tracing its course from wire P to wire N. 
Starting from P, the current will pass 
through the armature, and then, by wire 
a, will enter the left-hand field coil at the 
top, and, as the wires 5, 4, 3 and 2 lead 
to contacts on the switch that are discon- 
nected, the only path will be by way of 
the coil, until it reaches wire 1, and from 
here through the switch connector C to 
the other coil, and thus to wire N. When 
the connector C is moved down so as to 
cover contacts 2-2, the current will leave 
the left-hand coil at wire 2, and will enter 
the right-hand coil at 2, thus cutting out 
of service the two lower sections of the 
field coils. Moving the connector to 3-3 
cuts out two sections of each field coil; 
moving it to 4-4 cuts out three sections, 
and at 5-5 only one section is left on each 
field. 

When this arrangement is used with 
a constant current motor, the speed can 
be changed from zero to the highest ve- 
locity obtainable, owing to the fact that 
with such motors the velocity is propor- 
tional to the strength of the field, and, 
therefore, the stronger it is the greater 
the velocity, and the weaker the field the 
lower the velocity. To increase the speed 
of such a motor, all that would have to be 
done would be to throw more sections 
of the field coils into service: therefore, 
the highest velocity would be obtained 
with the connector covering contacts I-I, 
and the lowest when covering 5-5. Con- 
stant current motors are not used very 
extensively at the present time; therefore, 
we are more interested in ascertaining 
what the action is with constant poten- 
tial machines. With machines of this 
type, the armature has to develop an 
electrical back pressure nearly equal to 
the direct pressure of the operating cur- 
rent. This back pressure is dependent 
upon the velocity of rotation of the arma- 
ture and the strength of the field. If the 
field is strong, the back pressure de 
an if 


veloped per turn will be greater tl 
it is weak; therefore, the stronger the 
field the slower the armature will revolve, 
and the weaker the field the higher its 


velocity. This action was explained at 
length in the issue of May aust. It 


follows that the slowest speed will be 


obtained when the connector C is in the 
position shown in the figure, and when it 
covers contacts 5-5 the velocity will be 
the greatest. 

From the above we see that the best 
we can do with this arrangement is to 
increase the velocity beyond that which 
the motor will give with all the wire on 
the field in service; but we cannot reduce 
the speed below this point. This being 
the case, the motor must be so wound 
that when all the wire is in service the 
speed will be the lowest desired, and the 
higher velocities can be obtained by cut- 


ting out more or less of the field coils. 
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As a motor cannot be wound so as to run 
at very low speeds unless it is made very 
much larger than is permissible from a 
business standpoint, it follows that this 
method of varying the speed is not 
adapted to cases where it is necessary to 
run at very low velocities. It may be well 
to add that the arrangement cannot be 
used with shunt-wound motors, as in this 
class of machines the increase or decrease 
of the number of turns of wire wound on 
the field does not make any difference in 
the speed. As the reason for this may not 
be apparent at a first glance, it may be well 
to give it here. In motors of this type, as 
the electrical pressure is maintained uni- 
form, the current strength in the shunt 
coils is in proportion, inversely, to the 
resistance, and the resistance is in direct 
proportion to the length of the wire. If all 
the turns were wound in one layer, they 

ld all be of the same length; but as 
this is not the case, the turns on the out- 
side layers are slightly longer than those 
on the inside ones; but as the difference is 
small, they may be considered as practi- 
cally of the same length. From this we 
can see that the resistance will be directly 
proportional to the number of turns of 
wire; therefore, with, say, 1,000 turns, the 
resistance would be twice as great as with 
500. Now, as the current is proportional 
inversely to the resistance, it follows that 
with 1,000 turns the current would be one- 
half as much as it would be with 500 turns; 
and as 4 multiplied by 1,000 is the same as 
1 multiplied by 500, the magnetizing effect 
in both cases would be the same. Hence, 
increasing or decreasing the number of 
turns in the shunt coils will not affect the 

th 


streng of the field, and, therefore, the 
arrangement shown in Fig. 1 would be 
useless in such case, as its only effect 
would be to vary the strength of the cur- 
rent in the shunt, and not the strength of 


the field magnetization 

A very wide increase of velocity cannot 
be obtained, even in series-wound motors, 
with the arrangement shown in this dia- 
gram, unless the torque is greatly reduced, 
because when the field coils are cut out the 
current must be increased if the same 
torque or rotative force is desired, and the 
danger of burn-outs puts a limit to this 


increase of current. 


This is one of the most efficient methods 
ot chang ng the rye d f motor co ras 
the use of current is concerned: but it ¢ 


not be made to give a range of variation of 
much more than fifty per cent. with good 
success unless the motors are specially 
constructed for the purpose, and this is 
seldom the case. The greater the number 
of sections into which the field coils are 
divided, the greater the number of changes 
in velocity that can be obtained. Ifanum 
ber of predetermined speeds are desired, 
they can be obtained by properly propor 
tioning the number of turns in each sec 
tion; but this requires a thorough knowl- 


edge of electrical matters, and, generally, 


th : a 


in practice e custom is to follow 


rule of cutting and trying until the desired 
speeds are obtained. 

Fig. 2 shows another way oi varying the 
speed ofa series motor. Its effect is to re 
duce the strength of the field just the same 
as the foregoing method; but the result is 
accomplished by diverting a part of the 


current from the field, and not by cutting 


out sections of the coils As will be seen, 
the resistance R is connected in parallel 
with the field coils; and by moving the 


lever L of the switch S over the contacts 
2, 3, etc., any portion of the resistance 
may be placed in the circuit, and, there 
fore, nearly all or only a small portion of 
the current may be diverted from the field 


t 


The arrangement is not as good as the 
previous one, as all the current that passes 
through the resistance is wasted; on this 
] 


account the arrangement is seldom used. 


It must be understood that, with the 


series motor, these arrangements will not 
give exact peeds tor each step < the 
regulator; that is, while one step will give 
a higher speed than another under the 
same load, the speed for any step will vary 
with the load and be higher for a mall 
load than for a heavy one. The action ts 
similar to that of an engine controlled 


solely by a hand throttle valve; closing 


the valve will slow the speed, but for any 


+] 
position of the valve the speed will be 
higher with a small load than with a large 
one 
A a A 


Special Portable Drilling Machine. 


We illustrate herewith a very simple 
and cheap. portable electrically-driven 
drilling machine, devised originally for 
use in connection with the building of the 
Pond gun lathe, which we illustrated a 
length last April The feed rack of this 


1 P 1 


pon the inner edg I 
the } 1 A | , mnmnt of < . 
( ours requ | r tl bolt 
vl ure thi in pl é adit W 
pt arily r tl drilling of these sles 
that the rig wa levised Ithou of 
col t | ind many other ylica- 
ti u r é lways ad 

Phe iting « lition connected with 
the work w he t that in p the 
clear distance between the flang« thin 
which t 1 e must » Ww but 
twenty-two hes 

The ustration shows the ma it 
work on the lathe, though not in one of 
the confined positions The lathe bed 
with a section of the rack will be seen at 
the right, with an angle block bolted to 
it, to which the operating parts are at- 
tached. The motor is supported on the 


sliding head at A, the commutator end 


passing behind the resistance box shown 
it t T ht 
The motor 1 ries-wound, and the 
ge in speed for different drills 
is effected by cutt1 n more or | re- 
t e, there bein no change ears be- 
tween the lr 1 dle mnd mote haft 
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(his method involves, of course, some 
vaste of current; but the amount of power 
onsumed by such a machine is insignifi- 
ant at the most; and this method of regu- 
lating the speed was found to be prefer- 
ible to the use of a constant-speed shunt 
motor, with the complication of a lot of 
change gears, which in a portable ma- 
hine would inevitably get mislaid and 
lost. 

he speed of a series motor is depend- 
ent not only upon the electrical resistance 
but 


ypposed as well, the speed assumed being 


cut in, upon mechanical resistance 
in all cases a balance between the current 
the The 
therefore, race when the tool is removed 


from the cut, and until the next cut is 


and resistance. machine will, 


though it have been 


the 


started, even may 


right during cut. This is not, how- 





ever, found to give any inconvenience, as 
the speed will show down as the cut be- 
gins, and before any damage to the drill 
has resulted; while the high speed avail 
ible 


very convenient for use with small drills. 


under small loads is found to be 
The series motor was not at first con- 


sidered desirable for the work; and the 
machine being intended for a single job, 
the plan was to fit it with a shunt motor 
geared to give the speed proper for the 
The series motor 
mistake. It 


was fitted to the machine to save time, 


size of drill to be used. 
was, however, supplied by 


and on trial was found more suitable than 
the shunt machine would have been, as it 
gave a flexibility of speed to the outfit 
which it would not have had if the shunt 
motor had been used. 
A A A 

Mr. N. W. Perry, in a recent lecture 
before the Franklin Institute, compared 
long-distance transmission of power by 
electricity and by fuel gas. His claims are 
that fuel gas offers far greater promises 
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The advantage lies both in the cost of the 


pipe, as compared with the conductor, 
and with the line loss, or power consumed 
in the transmission. The lecture had refer- 
ence to the utilization of the culm banks 
the 


clusion being that their energy could be 


of the anthracite coal region, con- 
transported as gas more cheaply than as 
electricity. Of course, the comparison has 
no application to the transportation of 


electric energy derived from water power. 
A A A 


The telegraph is an institution which 
There has 
been no increase in the number of mes- 


does not grow in this country 


sages sent since 1894, which year showed 
a drop of about twelve per cent., as com- 
pared with the preceding year. This re 
sult is no doubt due to the competition of 


i a 
<1 TR ena th te tie 


SPECIAL PORTABLE)/ DRILLING MACHINI 


the telephone, which now sends about 


messages as the 
whicl 


the 


eleven times as many 


Machine 
was bought up and 


telegraph. telegraphy, 
suppressed by 
Western Union in the days before tele- 
phone competition, is now thought by 
some to be the means by which the tele- 


graph will be put on its feet again 
A A A 
The electric light does not grow in Eng- 
the the 
Brush Company making a poor showing 


land, annual report of English 
The directors seem to have given up ex- 
pecting any large development, as they 
“anticipate that the future demand for 
traction plant will fully compensate for 
the shrinkage of orders for electric light- 
ing machinery.” 
A A A 


distinct 1 


There is a movement toward 
the revival of vertical engines for large 
sizes, brought about in the first instance 
by the necessity of economizing ground 
room in electric light stations 


(dctobel At) 1 Sgo 


Letters from Practical Mien. 


Hardening Steel in a Gas Furnace. 
Iditor American Machinist: 

Some points in the article on “Harden 
Mr. F. L. Hubbard, in the 
Machinist” of October oth, 
seem to me worth a little further atten 
tion. 


ing,” by 


*“‘American 


If we will take pains to investigate, 
we will find that the use of charcoal for 
steel heating is becoming less where the 
best 
fuel for heating steel which is so liable 


results are desired. I know of no 


to give a large piece an uneven heat as 


charcoal 

I think that kind of steel referred to, 
which will flake “before it reaches an 
overheated condition,’ would be a rare 
curiosity indeed. I am sure I would 


travel a good many miles on my bicycle 


h 


\ 


ke e 


to see such a piece ol steel, and feel that 
y effort was well spent. 
\gain it seems to me that it is “too 


much contact” with heat, instead of with 
air, which makes the steel “spotted as if 
salted.” ] Mr. H 
will write up his process of heating steel 
that the 


peppered and trust 


with charcoal in a vacuum so 


piece is not “exposed to air.” 

If Mr. H. thinks he burns out too much 
carbon from a piece of steel by heating it 
fur 
the 


to any reasonable degree in a gas 


nace, I would like to ask him how 
steel-maker keeps any carbon in the steel 
when he melts it in a crucible. I should 
be inclined to think that Mr. H. has tried 
gas-heating at some time, and, either from 
having a poor furnace or from failing to 
use the same amount of common sense 
that he evidently would use were he heat 
ing in charcoal, the result has been dis 
astrous. 

In this connection I would like to say 
that I have been told many a time that a 


tool was not overheated when hardened, 
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because “it is impossible to overheat in 


i 
that gas furnace.”’ 1 am sure I do not 
want to trust a delicate piece of steel or 
an expensive tool with the man who car 
ries that thod of re g into | 
practice of steel-l el 
1. A. BT ILMAN 
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f 20-inch planers wit } ne speed 
‘ 3 1 pla I \ i } a | l 
3 to I most all the old planers 1n this 
shop had a backing speed of from 1% to 
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about 14 feet per minute, a though some 


one or two were speeded up to 18 feet 
per minute. I speeded up most of the 
new planers to a cutting speed of 30 feet 


pel minute, giving, Of course, a 


speed of 90 feet per minute I w 
ibout the est: 


steel of which 


almost everybody 
the 


were m 


by 
ment that tool 
ide would not stand 
whicl 


1 
our VOTK, 


being forced throug 


was mostly cast iron, at this speed. Or 


I f the 


1 
tool stes 
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made; but the break of continuity at the 
The pipe 


would seem to be as essential as the con- 


joints remains. continuous 


tinuous rail. The passenger can no longer 
count his 
rapidity of the joint-thumps; 


speed on a railroad by the 
but the 
couplings on our pipes no one seems to 
think of eliminating. 

No investigation or experiment is 
needed to convince us that the serrated 
enlargement of the interior of the pipe at 
each coupling must greatly increase the 
friction of flow, and afford a place for 
sediment and obstructions to fasten and 
The thread on 
the end of the pipe, occupying less than 
per it, still 
makes it necessary that the entire pipe 
shall be at least one-third heavier than it 


for corrosion to destroy. 


one cent. of the length of 


otherwise need be for the same service. 


The couplings or flanges by which the 
lengths of 


nected, enlarging the exterior at intervals, 


pipe are continuously con 
make it impossible to lay pipe neatly or 
completely, however desirable it may be, 
at times, to do so. 


Now that 


strated its practicability, and is looking 


electric welding has demon- 
for steady and constant employment, it 
that it find a 
usefulness 


would seem could never 


better 


than by transforming our piping system 


opportunity of lasting 


Every engineer must recognize the d: 


sirability of continuous piping; electricity 


makes it possible, and it surely must 
eventually prevail. 

mean the 
The 
pipe coupling is bad, and the elbow 1s 


When 


everyday 


Continuous piping would 


elimination of the commercial elbow. 


worse, and everybody knows it. 
pipe-welding had 
and familiar practice, pipe-bending, which 


become an 


is a much easier and simpler operation, 


would soon be insisted upon. Water 
or steam or gas will follow a curved 
course in a pipe of uniform’ section 


almost as easily as it will follow a 
straight pipe, while it always makes strong 
driven by the short 
It should 


no longer have occasion to “kick” on this 


objection to being 
elbows which are so common 
account. 

The pipe tee, as is perhaps not so gen- 
erally recognized, is worse than the elbow 
in our piping practice. We have only to 
think of a column of water flowing rapidly 
in a straight line, and then a part of it 
suddenly required to turn off at a sharp 
right angle to its course, all the while 
maintaining the rapidity of its flow, to 
realize what an outrage is perpetrated. A 
boy playing in the gutter soon learns that 
water will not shoot suddenly off in dif- 
but must be 
curves. Almost in- 


ferent directions, coaxed 


along by gentle 
variably where a tee is used, and where 
the flow is from the body of the tee out 
through the branch, the flow in the tee 
body is constantly in the same direction, 
and the branch should be led off by an 
easy curve from that direction, rather than 


by a sharp right angle. A tee or branch 
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of this character might be secured by elec- 
tric welding, or a tee made in that shape 
should be used. Where the supply flows 
from the branch into the body of the tee, 
the probability is that it will be required 
to flow partially or intermittently in both 
directions, and it should have a divided 
both the 
Tees of both these shapes are provided in 


curve in directions into tee. 
our present system of pipe fittings, but 
they are not often used. 

If we cannot yet generally have electric 
welding and continuous pipes, it will be 
well to keep the possibility and the neces- 
The adoption of long 
radius elbows and tees will be a move in 
the right direction, and will make further 
improvements more easy of attainment. 


sity of it in view. 


Our piping system has been peculiarly 
the victim of the mistaken idea of what 
constitutes cheapness, perhaps combined 
laziness of the 


with the constitutional 


pipe-fitter. The prevailing consideration 
all along has been, not what piping and 
what arrangement of it would be best for 
the transmission of the fluid—if the fluid 
would not actually refuse to flow, anything 
good enough, so far as that 


would be 


was concerned—but what piping would 
be cheapest, and what would be the quick- 
est and easiest connected. If five minutes 
could be saved here and there in putting 
up a lot of pipe, no other consideration as 
pipe 


system of 


to the permanent use of the could 


possibly outweigh that. Our 
pipe fittings is wonderful, and the fittings 
are also wonderfully cheap—if you know 


all about the discounts—but the system 
produces a wonderfully neat or 


Cheap to 


never 
satisfactory piping installation 
put up, and cheap to repair, may in their 
places be proper considerations; but to 
be cheap to operate day by day, and to ren- 
der cheap service all the time, should be 
the chief recommendation. 
TECUMSEH SWIPFT. 


A A A 


Engine Foundations. 
Editor American Machinist: 

The letter of Mr. Crane’s concerning 
engine foundations reminds me of some 
experiences of my own along this line 
which may be of interest. I was once 
employed to take charge of a plant where 
the boilers had lain idle for fourteen years, 
but when the old plant was shut down they 
had sold the engine, so that it was neces- 
sary to buy a new one. When I arrived 
on the scene the foundation for this new 
engine finished. It 
made land near the harbor, but piles had 
been driven and a very substantial founda- 
tion built for the old engine, which was 


so located that it had to run “under” in 


was about was on 


order to turn the machinery in the right 
The 
“over,” although the same kind 


direction. new engine was set so 
as to run 
of machinery was to be in the mill, and 
it must run in the same direction as when 
first built. This 


proves that it was not necessary to run 


the establishment was 


October 29, 1806. 


the first engine “under,” and it certainly 
does not add to the good appearance of 
any engine to so run, and if there is any 
advantage to be gained by it I have failed 
to discover it. 
The change in 
outside pillow block in a new place under 
which there were no piles, but this seemed 


location brought the 


to be no objection in the estimation of 
the owner. This bearing came close to 
the main wall of the building, which was 
of brick and about 2 feet thick. The stone 
work on which this wall rested projected 
about 6 inches beyond the brickwork, and 
the pier which was to support the bearing 
was built on this projection so far as it 
would answer the purpose, and the re- 
mainder of it rested on the made ground. 








This is shown in Fig. 1, in which 4 is the 
7 | 
| 
A 
B 
C D 
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Fig. J 
A BAD SUPPORT, 


brick wall of the building, B the brick pier, 
and D 


will be 


C the stonework resting on piles, 
the made ground. From this it 
clear that as soon as any weight was put 
on to the pier the inner 
would settle while the outer part would 


a protest 


portion of it 
rest on a solid foundation, and 
was entered accordingly, but to no avail. 
When the crank shaft and fly-wheel went 
into place, the settling process was quite 
visible to the naked eye, and attention was 
called to it. 


se 


again The superintendent 


remarked that “we should have to watch 
it,” and that was all that was done about 
it. 

Well, after the engine was started up 
I “watched it,” 
three weeks, thanks to a good stock of 


and successfully, too, for 


Albany grease and cylinder oil; but at the 
end of that time I signified my intention 
of “watching it’? no longer, in terms that 
machinist 


not misunderstood. <A 


was called in and two large bolts were 


were 


ordered, together with two heavy pieces 
of iron of suitable size to clamp the stone 
which formed the top of the pier, to the 
main wall, as shown in the plan, Fig. 2. 
The crank shaft was leveled, the old sul- 
phur was taken out from under the pillow- 
block bearing, new was melted and poured 
in, and from that time forward it needed 
only a reasonable amount of “watching” 
to insure a cool bearing. 

The specifications for my present plant 
called for an engine foundation 8 feet deep, 
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but when that depth was reached, the 
laborers were in the midst of two cess- 
pools, which made it necessary to go 6 
feet deeper, making even a better job than 
was calculated on by the architect. The 
foundation was built up with stone until 
within about 20 inches of the full height, 
and the whole well grouted. A granite 
stone longer than the engine frame, ot 
suitable width and about 19 inches thick, 
was placed in position on top of this, and 
then jacked up several inches. A body 
of thick cement mortar shoveled on top 
of the stonework and the piece of granite 
lowered onto it, and tamped down with 
heavy blocks of wood until the perfect 
bedding of it was assured, and the top 
surface was nearly level, for it was “wind- 
ing’ to the extent of , inch, which was as 
good as could be expected on a stone that 
The bot- 
tom of the main pillow block of this engine 


was planed, and also the support for the 


was more than 19 feet long. 


cylinder; hence, when put into place, 


and a strip of iron , inch thick put under 


the low part, it was iron to stone and no 
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Fig. 2 


HUGGING THE STONE TO THE WALI 


discount on a permanent job. I have 


never seen a more solid foundation than 
this proved to be. 

Three attempts were made to set the 
stone for the outside pillow block in the 
same way, but it would not stand solid at 
the right height, so it was blocked up in 
position and grout poured under it. This, 
too, has proved to be a very good job. I 
give these facts just as I find them, for 
they show that either plan will answer a 
good The 
small stone supporting the outside pillow 
block was anchored by bolts about 7 feet 
long, not built into the foundation, but 
terminating in pockets with nuts on both 
ends of them. Where they are made in 
this way, the upper ends of the bolts may 
be nicely turned and the length adjusted 
by means of the nuts, so that the bolts will 
not have to be cut off after the engine is 
erected. 


purpose, if properly put in. 


Replying to your comment on the name 
“crank,” on page 966, I would say that it 
appears as if a “cam” travels properly in 
the course laid out for it, just as a crank 
does; 


hence, see no improvement in the 
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proposed change. I always supposed that 
a “crank” was a fellow whose head was 
turned. 
W. H. WAKEMAN, 
New Haven, Conn. 
a A A 

Influence of the English Banking 

System on Our Foreign Trade. 

An important influence which works in 
favor of the British manufacturer in his 
competition with American and other 
manufacturers is undoubtedly the British 
system of banking, which is not only much 
more complete and comprehensive, but 
also much more closely related to busi- 
ness in other countries than is our own. 

At the present time, prices of pig iron, 
steel billets and many kinds of steel are 
actually lower in this country than in 
England; and while steel rails are not reg- 
ularly quoted lower here, we all know the 
: 1 


reason for this, and also know that they 
can be and are sold in neutral markets at 


sold. 


this looks as though 


lower rates than English rails are 


Upon the face of it, 


the foreign business of American manu- 


cturers should grow rapidly at the ex- 


pense of the British; but this leaves out of 


account the influence of the British bank- 


ng system 

[It is well known that London is the 
orld’s financial center, and when a rail- 
way is to build in any foreign country, 


he stock for this 


usually the bonds and t 

id are placed in London through bank- 
ng houses there, which banking houses 
l l thes in the country 


to be built These 


_ 
ire likely to have branc 


in which the road is 


banking houses are often more or less in- 
timately connected with British manufac- 
turing concerns, and when negotiations 
ire pending regarding the sale of bonds 
course, natural that the 


subject of rails and 


or stocks, it is, of 
other supplies should 
be taken up, and unless there is a very 
decided difference in price between the 
English and the American product, the 
English will naturally have the preference. 

It is to be hoped that as American man- 
ufacturers become better able to compete 
with foreign manufacturers, our banking 
system will enlarge and extend to keep 
pace with the requirements of our foreign 
commerce, and it is reasonable to suppose 
that it will do so; but at present it seems 
as though it were somewhat behind the 
actual requirements of the situation, and 
that as things are now the American man- 
ufacturer who seeks to do 
neutral markets, in competition 
3ritish manufacturers, is handicapped to 


business in 
with 


some extent. 

This, of course, does not apply to all 
lines of manufactured goods; in fact, Mr. 
Churchill, of London, states that no effect 
influence has been de- 


of such an ever 


tected by him in his business of introduc- 
but it 
certainly does apply to railroads built in 
and 


to equip such roads 


ing and selling American tools; 


other countries, to the things needed 


Perhaps there is no 
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remedy for this state of affairs until we 
have much more surplus capital for in- 
vestment in other countries—capital which 
can be obtained by projectors of foreign 
enterprises on as favorable terms as Eng- 
lish capital—but it is a matter which might 
repay looking into. 


- A * 


Pipe Joints and Fittings. 


There is no more striking demonstra- 


tion of “saving at the spigot and losing at 


the bunghole”’ than in the case where 


cheap materials are used in running a line 


of steam piping. The false economy is 
equally conspicuous in hydraulic and com 
pressed air installations; and with the 
higher pressures now common, much 
more attention to piping is required if 
Satistactory resu e to be obtained 

Frequently, leaks in flange joints are 
due to ufficient é in the flange 
itself, to proper sp e bolts 
\ thicker flange 1 closer | 1 of 
bolts is obvious iper t eB odi 
cally pay the repair of a « ive 

nt. 

Pher« Ww y excellent pack 
igs in e market that it etime 
i little difiic to make a ch e; but the 
principle may be ( pted that the stiffe 
id t e! e fl ri d the oser the 
pacil ( ne 1 Css ipo! 
ttaches to t kind of packing ust 
With an ideal flange a metallic gasket 
the logical thing, and even a turn « t 
opper wire has been known to mak 
uccessiul joint An old scheme, st 
much used, consists in turning one flan 
with a narrow ring projecting from thx 
face like a gland, this ring being mad 
to enter shallow groove in the fac 
of the other flang \n insignificant 
amount of packing at the bottom of the 

groove makes such a joint tight and dura 
ble 

Insufficient spring, or allowance for 
contraction and expansion, is a fruitful 
source of leaks and must be remedied by 


using reliable forms of slip joints or ex 


pansion joints, or by introducing bends 
in the pipe line. 
In shore practice, large-size steam pipes 
are usually of lap-welded wrought iron 
with screwed fittings, but marine specifi 
cations generally call for copper piping 
the Steel pipe 


flanges welded on is coming into favor 


brazed to flanges. with 
have been many serious accidents 
pipe 
practice 


| here 
“drawing” of threaded 
the latest 
for large work requires that the end of the 
vided 


due to the 
from the fittings, and 


pipe be beaded over into a recess pro 
in the fitting 

It is probable th: 
iron pipe could be 


specially de 


it the thread on large 


omitted if the fittings 
were 1 signed to allow the end 
f the pipe to be expanded with the ham 
mer and the edge turned over into a 
The experiments of Shock 
the great 


nae d 


counterbore 
in 1877 demonstrated holding 


sheet 


nto a tube 








Copper is so susceptible to injury in the 


fire that it would seem desirable in the 


e of large piping to avoid brazing when 


ever practicable The old process of 
sweating is not adapted for high-pressure 
worl t the older 1 liable to melt in 
ervict \ deep ge (the full width of 
the joint) could be turned on the end of 
the pipe it d the brass flanges could 
be used to give the necessary stiffening 
ithout bei either brazed or riveted to 
the pipe 

Mr. C. H. Mat y | had much su 
ce th h riveted teel pipe, the sec 
tie ( hich are slightly conical to give 
the necessary lap joint at either end. The 
flanges are forged and are riveted on 


the whole being calked steam-tight in 


the ordinary way. The Manning system 


might be adopted for marine practice by 
using sheet bronze and bronze rivets. 
A A a 
A Russian Railroad Man. 
Prince Hilkoff, Russian Minister of 


Transportation, left for Europe on the 


steamship “St. Paul,” on the morning of 
the 21st inst., having made a tour of the 
country with the special object of observ- 
ing our railway system, to which it seems 
the prince is not a total stranger, he hav 
ing worked on railroads in this country 
thirty-five years ago, with the special ob 
ject of familiarizing himself with railroad 
matters and to qualify him for the posi 
tion he now holds 

He is a very ardent admirer of Ameri 
can railroads, apparently, and states with 


out reservation that our roadbeds are 
equal to the English, and better than 
those on the Continent; and that our 
equipment is better than is found any 
where else in the world. He was, of 
course, fairly well informed regarding 
what has been going on here, but yet 
found much to surprise him in our rail 
road sl] Ops and locomotive building estab 


It is thought that one result of 


his visit here will be an increased employ- 
ment of American ideas on Russian rail 
roads, and possibly also an increased 
trade with Russia among those who have 


to do with building and equipping rail 
roads. 
A A a. 


Safety Collar for Emery Wheels. 
Anything which conduces to safety in 


the use of emery wheels is, of course, of 


interest to those who have to buy or use 


them, and we illustrate herewith a* new 


form of safety collar which we are in- 


formed has withstood satisfactorily some 
tests. The collar is named, 


very severe 


from its inventor, the “Leshure” collar, 
and the engraving shows it applied to a 
wheel of relatively large diameter and 
with two beveled shoulders by which it 


When the 
wheel is reduced in diameter, the smaller 


engages and locks the wheel. 


collar shown at the right is used instead 
of the larger one, and in the case of smaller 


wheels the single smaller collar is. of 
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course, sufficient to meet all requirements 
For a 24-inch wheel, for instance, the large 
is 16 inches and the smaller one 8 














collar 
inches dizmeter, so that not more than 4 
inches projects beyond the collars. The 
collars are sometimes used on both sides 
of the wheel, but this is usually not con- 
sidered necessary 
A 12 1! inch wheel was tested with 
| \ 
| 
iS 
| 
— | 
\ — 
ii j 
— 
| 
(Lee 
td 
be 
eal 
\ 
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SAFETY COLLAR FOR EMERY WHEELS 
one of these collars ata speed of 5,000 
revolutions, the listed speed being 1,800 


withstood this speed 
1 


afterwards 


revolutions It 


safely, and was purposely 


broken and the two pieces clamped to 
gether by the collar, in which condition it 
was run ata speed of 3,600 revolutions, or 
twice the normal speed, without apparent 
These collars are supplied by the 


Wheel C 


Brightwood, Springfield, Mass 


danger 


Hampden Corundum 


ompany, 


* A A 


Compressed Air Cars of the Metro- 
politan Traction Company. 

In our last issue we spoke of the air 

motor cars which have been running in 

The 


cars spoken of are upon a portion of the 


this city for a couple of months past. 
Third avenue system. There are now also 
three cars driven by compressed air in 
operation upon Lenox avenue, which line 
is a part of the system of the Metropolitan 
Traction Company, the powerful rivals of 
the Third avenue, and whose principal 
line is the Broadway cable. The Lenox 
avenue line is the only line in the United 
States operated by the underground trol 
ley, so that the compressed air cars come 
into immediate comparison with that sys- 
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tem, both raising their power, in fact, from 
the same steam boilers. 
A most 


the 


fact in connection 


the 


remarkable 


with running of Lenox ave- 
nue cars is that a car was run regularly for 
three wee ks, 
the 


the public 


carrying its quota of passen- 


gers same as the other cars, before 


became aware of it. or before 


it found mention in any of the ubiquitously 
prying daily papers. The cars are the pre- 
cise counterpart of the standard cars of 
the company. The air motors are small 
engines inclosed in boxes and geared t 
the axies precise ly as the electric motors 
are The cars weigh very little more than 


cars of the same line Che re- 


ceivers are ch 


the electric 


arged to about 2,000 pounds 


and the air is reheated before 


pressure 
The compressor plant employed 


is necessarily much 


using. 
more economical of 
steam than the one previously mentioned. 
It consists of a horizontal tandem com- 
pound Wheelock engine, connected to the 
center of a shaft with a crank upon each 
end, driving three compressing cylinders 
in line. Only one set of the compressing 
cylinders, connected to one of the cranks 
of the engine shaft, is et in 
¢ built by the Nor- 
No one is 


operation. 
This part of the plant 
walk Iron Works Cot:pany. 
yet authorized to speak of the economy of 
this plant, or of the prospect of the general 
adoption of the system. 

A A “4 


A Fast Steam Launch. 


When the American liner “ 
her last trip from Southampton to this 


Paris” made 


port, she brought a small steam launch 


which is attracting considerable attention 
those here who are interested in 
such matters. The launch was built at 


East Cowes, Isle of Wight, by the Liquid 


among 


Fuel & Engineering Company, and is 
equipped with oil burner, boiler and en- 
gine, designed by Mr. Henry A. House, 
i well-known American engineer, who 
formerly lived in Bridgeport, Conn., and 
has now returned to that place after an 
ibsence of seve years, during which 
time he has d oted speci l atte on t 
the problem of producing high power 
with machinery of comparatively small 
weight. 

The steam launch referred to is 35 feet 
long over all, and the same at the water 


line; 6 feet 2 inches beam, and draws 3 


feet at the wheel; her total weight when 
equipped and ready for a run of 150 miles 


The engine is of 


is 2% tons the com- 
pound vertical type with cylinders 3% and 
8 inches diameter, 6 inches stroke, the 
normal full speed being 620 revolutions 


with 250 pounds steam; at which speed 
and pressure the engine gives about 50 
inches 


horse-power. The screw is 28 


diameter, 3 feet pitch. This, of course, is 
very high power for a boat of that size 
and results in phenomenal speed, it being 
easy to make a speed of 16 miles an hour, 
and it can do this continually, and with no 
greater danger of breakage or failure of 
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any part of the machinery than is incident 
to the operation of any marine engine and 
boiler; something which can by no means 
be said for some of the aquatic racing 
machines or freaks often seen about this 
harbor. 

The 
built a large 
plan at its works in East Cowes, and has 


referred to has 
this 


company above 


number of vessels on 


supplied them to a number of private in- 
dividuals and to European governments, 
some of the latter to be used as dispatch 
boats 


operations 


and for other purposes in naval 
Mr. 


purpose of organizing a company to build 
| 
l 


House is here for the 


these boats in this country, and they wil 


probably be built somewhere in the vicin- 
ity of New York. 
The 


writer had the privileg 


a trip on the boat, which is called “The 
Model,” and had an opportunity of ob 
serving her machinery in operation. One 
remarkable point is the very small size 


and weight of the boiler in proportion to 
the power which can be generated in it. 
A single oil burner, which is of entirely 
novel design, and is supplied with kero- 
sene or residual oil, by air pressure, effects 
the combustion, and is so arranged thatthe 
combustion is equally efficient, regardless 
of the rate of steaming. In other words, 
the rate of evaporation can be anything 
desired, from the slowest to the maximum, 
without deterioration of efficiency, except 
that due to the engine itself; and the small 
body of water contained in the boiler, and 
the rapidity with which it is ‘converted 
into steam, makes it possible, and indeed 
practicable, to control the speed of the 
engine by the valve which controls the 
burner, instead of by the engine throttle 
valve in the ordinary manner. No air is 
forced to the burner with the oil, but the oil 
is vaporized in a retort; air pressure being 
used only to force oil out of the tank and 
to the burner. This boat, when going at 
full speed, can be stopped within her own 
length by reversing the engine, this being 
of course, due to the proportionately very 
high power compared with the weight. 

She turns within a very small space, 
and a peculiarity of her behavior is that, 
when turning at high speed, the boat lists 
inwardly like a bicycle instead of out- 
wardly as boats ordinarily do. 


A A A 


The New York State Gun Contest. 


We have previously referred to the 
contest between the makers and inventors 
of the various guns submitted for test by 
the board appointed to select an arm for 
the New York State troops. 
Morton, it seems has now decided not to 


Governor 


accept the report of the commission, and 
the gun not be 
selected as the weapon. Curiously enough, 


Savage will therefore 


the decision of the Governor seems to rest 


upon facts which either were known or 


could as well have been known before the 
commission was appointed at all, and if the 
facts had been 


based on these 


decision 
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made previously, it would have saved a 
good deal of expense and bother to inven- 
tors and manufacturers of guns, and the 
State this latter 


may 


some expense, though 


not be a bad investment in view of 
what has been learned regarding the arms 
submitted. 


In reviewing the matter, Governor Mor- 


ton states that “executive consideration 
of this report is not, I think, limited to 
the mere question of the proper selection 
of the best 1 ie then goes on to 
scuss matters e1 V utside of tl 
uestions present to the con on 
d apparently dex S not to cept the 
report not it 1 tive og d 1 1 
the commission | ot done S WOI 
ell and satis tory but upo eA 
tl t it 1s not id\ sable or the St r to 
present select or contract for any arm 
whatever, no matter how meritorious it 
may be. This decision seems to be based 
‘ } : f h 
upon the opinion ot some ot the Gove 


nor’s advisors to the effect 


now used by the troops is better for the 


service these troops are likely to perform, 
and upon the alleged fact that the United 
States hand 


240,000 Springfield rifles that are 


Government has on about 


avall 
able for use by the militia, and that may 
be supplied to the States as desired if a 
movement looking to that end which has 
been initiated turns out to be successful. 

Without going into the merits of the 
contention of rival manufacturers against 
the Savage gun, it does nevertheless seem 
to us that they were somewhat hard driven 
for arguments against the gun when they 
claimed that the Savage gun was not an 
American product within the meaning of 
the law, because at the time Mr. Savage 
invented it he was a subject of Great 
Britain and did not become a citizen of 
this country until afterward, notwithstand- 
ing the fact that Mr. Savage’s work was 
done here and the gun was made in this 
country. It is that this 
is in accordance with the lawyer’s usual 
methods, but it would seem to a plain 
that 
argument is brought forward it indicates 
the lack of more substantial ones. 

As bearing on the merits of the case, 
it may be interesting to note that the 
Winchester gun has, we are informed, 
never been selected or recommended for 
This does 


not, of course, prove that it is not a good 


true argument 


ordinary mechanic when such an 


adoption by any army board. 


gun, but it does seem to show that it it is 
not well adapted for a military arm, or at 
least that such is the unanimous opinion 
of every examining board to whom it has 
The 


have been most prominent in contesting 


been submitted. makers of this arm 
the report of the commission; the net re- 
sult of which contest seems to be that no 
gun award will be made 

It certainly looks, 
as though Governor Morton’s action and 


upon the face of it, 


the reasons given for it are nothing more 
than an attempt to evade responsibility, 
and that the report of a commission ap- 
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‘ , 1 ; 1 


pointed by himself under a law which had 
is executive, should 
| " 


have had its report either accepted as sat- 


received his approval 


isfactory or rejected upon a basis of faults 
or shortcomings for which the commis- 
sion itself or its members could have been 
held responsible To go entirely outside 
thi S { st I ons 
why report ot be a pted, 
S t to 1 t t ¢ ur eithe t the 
( sion, t men oO \ se 
a a + 


' ‘ ‘ ; 1 ' 


I eCX- 

; ' e 

( | ( nt 

I t yi \ vy 
\ t t to 

| rf 

snowing t I ( h on 
paper 1s 0 » t if N 
It is hard t, t tand what there 
is about it to et ible the chools to n ike 
so much ado over as they do. We 
cannot understand what there is to teach 
about making straight lines with a ruler 
and circles with a compass. The art of 


projection and the various problems of 


descriptive geometry which form the 
foundation of mechanical drawing are, of 
course, subjects of intellectual study; but 
the “art” of drawing is scarcely worthy 
of being called an art at all. And yet, 


simple as it is, we think the first experi- 
ence of most school draftsmen is one of 
humiliation at their own inefficiency 

We remarks by the 
recent experience of a young man himself 
from the shops, and with the mechanical 
habit already formed—who, after a year’s 
work in one of the most pretentious in- 
dustrial institutes in this country, put in 
his recent vacation at making drawings 
in a nearby machine works. At the end 
of the vacation he had come to feel very 
loth to give up his position and return 


are led to these 


to school. Why? Because, in his own 
words, he “had learned more in three 
months’ experience than in the entire 


year at school.” 

Now, we maintain that there is some- 
thing radically wrong when, as a mere 
bread, a 
three 


incident to earning his daily 


young man can learn more in 


months in a shop than in a year at school, 
where he devotes his entire time to study 


for the sole purpose of learning. More- 
over, we can see no reason for it. Nor 
can we see any good reason why the 
schools cannot turn out men who are 


fitted to at once take positions—not as de- 


signers, of course, but as useful and effi- 
cient draftsmen 

When we 
cient draftsmen who are such by mechani- 
and 


only c 


consider the many highly effi- 


I 


cal intuition without formal instruc- 


tion, we can ynclude that there is 
something lacking in the schools which 
fail in teaching an art which so many learn 


without help 
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Planer Speeds. 


We publish in another part of this issue 
a letter dealing with the subject of cutting 
speed of machine tools, especially planers. 

When a planer is to be used on one cer- 
tain kind of work continuously, it ought 
to be, and usually is, possible to speed it 
at such a rate as to give the maximum 
production; but the speed of most planers 
must be a compromise, and must be either 
too slow or too fast for the best results on 
a large proportion of the work it has to do. 

Where castings are soft, and light cuts 
only are to be removed, it is perfectly 
practicable to use a cutting speed of 30 
feet per minute if good tool steel is used 
and good tools are made out of the good 
steel. But if castings are hard, or if they 
are large, and heavy cuts are to be re- 
moved, then better results in point of time 
are secured by a slower speed with rela- 
tively heavy feeds. 

It is a quite common experience to see 
one planer hand use feeds twice as coarse 
as another. This is exactly equivalent, in 
point of time efficiency, to doubling the 
speed of the planer, and it is quite often 
entirely practicable to double or even 
treble feeds where any corresponding in- 
crease of cutting speed would be out of 
the question. 

When we have in general use some 
means of varying the speed of planers 
at will, then the best results can be ob- 
tained from each job, the same as is now 
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done approximately with lathes, milling 
machines, etc. We believe the times will 
soon demand such means of controlling 
the speed of planers used for a variety of 
work, and in the meantime we feel quite 
certain that no fixed rule for speed can be 
given. A few planers should not run 
more than 10 feet per minute, many of 
them should not exceed 20, while many 
others may be run at 30 or more, depend- 
ing upon circumstances. 

As to the effect of speed upon the ac- 
curacy of planer work, which is also re- 
ferred to in the letter mentioned above, 
we should say that if nothing but accuracy 
were to be considered,a slow cutting speed 
should certainly be used; but it has long 
been an established fact that very fast 
feeds on finishing cuts conduce to ac- 
curacy, simply because a given amount 
of metal is removed by the employment 
of correspondingly increased amount of 
tool cutting edge, or, in other words, a 
given amount of chip-removing work is 
distributed over a greater amount of tool 
cutting edge, which enables the tool to 
maintain its cutting edge in good shape 
for a correspondingly increased amount 
of work. 

High speed cannot, so far as we can 
see, have any such effect, and we are in- 
clined to think Mr. Webber’s fast ma- 
chines made work more accurate simply 
because they were better machines, per- 
haps also better set, and were not run 
sufficiently fast to prevent the finishing 
tools holding their cutting edges long 
enough to get over the surface planed. 


AAA 
The Bates Thermic Engine. 


We are in receipt of a pamphlet ad- 
vertising the Bates thermic engine, of 
Philadelphia, which deserves notice. This 
is a gas engine of French design, of which 
we have had knowledge for some time, 
and in which we have been very much in- 
terested. It is of considerable size (106 
horse power) and is apparently a serious 
effort toward the improvement of the eff- 
ciency of the gas engine. It has many in- 
teresting features in its mechanical details 
as well as in its scheme of operation, which 
abandons the Otto cycle entirely. Of 
course, experience alone can determine its 
value, but we had hoped that it would be 
worked out and its real worth determined 
in a rational manner. 

We are therefore disappointed to find 
that the promoters of the enterprise have 
apparently organized a company, not to 
sell engines, but to sell stock. The com- 
pany controls the States of Pennsylvania, 
Delaware and parts of New Jersey only, 
and yet it is authorized to issue five mil- 
lion dollars of stock, one-half of which is 
offered for sale to the dear public at twenty 
cents on the dollar. 

The pamphlet in 
mainly of a report of a test of the engine 
by Mr. Thos. Pray, which shows a con- 


question consists 
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sumption of one pound of coal per I. H. P., 
or 1.2 per B. H. P. This is one encour- 
aging result, though it is no lower, in fact 
not as low, a consumption as has been ob- 
tained with other gas engines. It is cer- 
tainly no foundation for Mr. Pray’s conclu- 
sion that “your engine is the nearest ap- 
proach to the dream of scientific men of 
many years, by which the energy in the coal 
was to be directly applied to the produc- 
tion of power,” which statement may be 
set down at once as ridiculous. 

We have not seen the prospectus of the 
company, but understand from reliable 
sources that it promises a saving of 80 
per cent. of fuel over steam engines. If this 
be taken as referring to the best steam en- 
gines, as it is no doubt intended to be read, 
it is, of course, absurd, and we doubt very 
much if any subscription to the stock on 
such a prospectus could be collected or 
held after being paid. 

The most remarkable thing about the 
new company, however, is the fact that 
engineers of ability and standing appear 
as its Thus, the 
president, Mr. Russell Thayer, is chief en- 
gineer of Fairmount Park; the vice-presi- 
dent, Mr. A. E. Kennelly, is a manager of 
the American Institute of Electrical En- 
gineers; while Director E. J. Houston is 
an electrical engineer of the front rank. 


officers and directors. 


None of these men, however, are mechan- 
ical engineers. 

A aA A 

We are not much given to making big 

promises, but we don't mind saying that 
we intend some day to publish an article 
which will be a real novelty. It will be 
on the advance in skill of machinists, and 
will nowhere even refer to that letter 
written by Watt “to a friend,” about not 
being able to get a half-crown piece be- 
tween piston and cylinder. 

A A A 

The water glass on the boiler of Mr. 

House’s steam launch, referred to else- 
where, is put on upside down; that is to 
say, the cock by which it is blown out is 
at the top of the glass instead of at the bot- 
tom, so that the glass is blown out by 
water instead of by steam, and the result 
is that the glass is kept much cleaner than 
when steam is used. 

A a a 


Questions and Answers. 


Name and address of writer must accompany 
every question. —— must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(186) T. C. G., Cleveland, O., asks: Can 
you tell me how rust stains can be got out 
of my “biled” shirts? A.—Dissolve a level 
teaspoonful of oxalic acid in half a tumbler 
of water, and wet the spots with the solu- 
tion, renewing the application until the 
spots disappear, and then rinse in clear 
water. Finally, sponge with dilute am- 
monia—a teaspoonful of “household” am- 
monia to half a tumbler of water—and 
allow it to dry. The oxalic acid is poison. 


(187) H. L. J., Memphis, Tenn., writes: 
What is a reasonable load per square inch 
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of bearing surface on crank pins and 
shafts at different speeds? How much of 
the circumference of the pin or shaft is 
usually taken for the bearing surface? We 
have some bearings as follows: Crank 
shaft, 9 inches diameter, 6 inches long; 
load on same, 170 pounds pressure, on a 
14-inch diameter piston. Now, 14 inches 
diameter gives 153.9 square inches area, 
and 153.9 X 170 = 26,163 pounds, as the 
total load at discharge. These propor- 
tions seem to be all right for the pressure 
and speed given above, but when that is 
exceeded they wear considerably. A.— 
In computing the distribution of pressure 
on crank-pins or journals, the surface is 
usually taken as the diameter multiplied 
by the length, which is a little less than 
two-thirds of the actual surface subjected 
to pressure. The pressure should not ex- 
ceed 500 pounds per square inch of sur- 
face thus computed. In this case we have 
9 X 6= 54 square inches, and 26,163 + 54 
= 484 pounds pressure per square inch, so 
that it is within the limit, while the num- 
ber of revolutions is only about one half 
what is common in marine practice where 
the above rule is used. It is the common 
experience, that short bearings are more 
apt to heat than longer ones, if no other 
conditions come in to modify the result, 
and in this case the bearing seems to be 
very short. We infer that the above pres- 
sure of 170 pounds per square inch at dis- 
charge applies to a compressing cylinder, 
and if so, then the full pressure would 
only occur at the end of the stroke. Ifthe 
cylinder is vertical, of course the weight 
of the shaft and what it carries, and of the 
reciprocating parts, should be added to 
the total pressure. Probably more atten- 
tion should be given to the lubrication: 
not merely to the quantity or quality of 
the oil applied, but also to the place at 
which it is applied. See article entitled 
“Machinery Bearings,” page 803 of the 
present volume. 


(188) A. G. B., Louisville, Ky., writes: 
Can you give me a rough-and-ready rule 
for approximating the horse-power of a 
steam engine? I am associated with a 
fellow who has a very quick way of doing 
it, and I can’t quite catch on. A.—We 
can givea rule that will certainly be rough 
enough, and its readiness will depend 
upon the user, the same as with any other 
tool. We have to assume that the boiler 
pressure, the diameter of cylinder and the 
piston speed are known. Multiply the 
gage boiler pressure in pounds by the 
square of the cylinder diameter in inches, 
and this product by the piston speed in 
feet per minute. Discard all decimals and 
cut-off three figures from the right, then 
divide by 84 and the result will be the 
horse-power. Say that our boiler pressure 
is 100 pounds, cylinder diameter 20 inches 
and piston speed 500 feet per minute. 
Then 100 X 20? & 500 = 20,000,000. Cut- 
ting off the three right-hand figures and 
dividing as directed, we have 20,000 — 84 
= 238 horse power. This result gives a 
mean effective pressure in the cylinder of 
50 pounds, or one-half of the boiler pres- 
sure. By the regular method of compu- 
tation with this M. E. P., the operation 
would be like this: 20? & .7854 & 50 X 500 
= 33,000 = 238. One-half the boiler pres- 
sure is about the mean effective pressure 
obtained in the cylinder when cutting off 
at one-quarter stroke with the common 
boiler pressures of, say, 80 to 100 pounds. 
The above rule may be made still rougher 
and readier, and, if judiciously used, even 
handier. Multiply together the boiler 
pressure, the square of the cylinder diam- 
eter and the piston speed, as directed 
above, cut off four figures from the right 
hand, instead of three as before, and divide 
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by 9 for a Corliss or other automatic non- 
condensing engine, or by 7 for a common 
slide-valve engine. Say that we have a 
Corliss engine 18 x 42 inches, running 60 
revolutions per minute with steam at 80 
pounds: The operation will be, 80 & 182 « 
420 = 10,886,400, and 1,088 ~— 9 = 121, 
nearly. Say that we have a common slide- 
valve engine 12x 24 inches, running at 
120 revolutions per minute with steam at 
75 pounds: Then, 75 X 12? X 240 = 
2,592,000, and 259 + 7 = 37. 


a A A 


Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


Gear wheels, gear cutting. Grant; see page 14. 
Forming Lathes. Mer. Mach.Tool Co.,Meriden,Ct, 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 


Engine Castings 4% to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortiandt st.,N.Y. 


Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for * Brief History of Patent 
Legislation.” 


4 A A 


Fabric for Bicycle Tires—Test- 
ing Tubes. 

Mr. C. D. Rice, who is assistant super- 

the Manufacturing 

Company’s shops, in discussing the sub- 


intendent of Pope 
ject of tires for bicycles, and other matters 
connected with the manufacture of these 
machines, referred to an interesting de- 
velopment in connection with weaving 
fabrics. Mr Rice was one of the earliest 
experimenters on tires, and one of the 
earliest and most persistent advocates of 
what is known as the hose-pipe tire, his 
belief being now that this will eventually 
be the only recognized tire. Regarding 
the fabric, he stated that it had been found 
by experiment that a linen fabric, excel- 
lent for any other purpose, and, in fact, 
the best of its kind, has been found almost 
useless for a tire, because the rubbing 
which took place between the, fibres of 
the fabric caused them to destroy each 
other, the character of the fibres being 
such that this action would inevitably take 
place. It finally found that Sea 
Island cotton was the only fabric which 
would stand this rubbing action without 
self-destruction, and fabric made from this 
is now recognized as best for the pur- 


was 


pose. 

If a square foot of ordinary cloth is 
cut out, and threads are unraveled from 
it, some running in one direction, and 
the other in the opposite direction, it 
will be found that when these threads are 
stretched out straight, those which had 
lain in the one direction in the cloth will 
be from one to two inches longer than 
those which had lain in the other direc- 
tion, the reason for this beine that what 
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is known as the warp is usually kept taut 
during the weaving operation, while the 
filling is not stretched, and consequently 
is considerably longer than the width of 
the piece being woven. When such a fab- 
ric is submitted to any strain, such as 
would be imposed, for instance, if a circu- 
lar piece of it were cut out, supported 
evenly all around the edge and loaded in 
the middle to the point of rupture, the 
threads running in one certain direction, 
that is, those which formed the warp, will 
always break first, and, in fact, will break 
before the others are stretched tight, or 
begin to help support the load. 

When this difficulty was encountered, 
it was found that there were no weavers 
or manufacturers of cloth to whom such 
a problem had ever been presented; no 
cloth, so far as could be found, had ever 
been submitted to such tests, and it was 
an entirelynew discovery regarding woven 

The 


though we do not know precisely 


fabrics difficulty has been over- 


come, 
by what means, and it is now possible to 


obtain a fabric in which threads cut from 


a square picce will have practically exactly 


the same length, no matter which way 
they run, and such a cloth is probably 
about twice as strong as when only one- 


half the threads can bear the load It is 
thought that the same principle applies to 
sail cloth, but, so far as is known, no re- 
quirements of this kind have been im- 
posed upon makers of such cloth, and it 
is possible that even in the Navy, where 
we should naturally expect such matters 
would receive attention, it never actually 
received attention in the days when sail 
cloth, and especially its strength, was a 
very important matter. 

Regarding the tubes for bicycle frames, 
Mr. Rice gave as his opinion that nickel 
steel would eventually be recognized as 
the possible material for bicycle 
frames. Their method of testing tubes 
is to put a section of the tube to be tested 
in a lathe, gripping one end in the chuck 
and supporting the other in a ball-bear- 
ing. A bearing is then placed in the mid- 
dle of the section of tube, also provided 
with balls to reduce friction, and this bear- 
ing is made to deflect the tube a certain 
amount, depending upon diameter and 
gage. A revolution counter is placed at 
the extremity of the tube, and it is started 
in motion and allowed to run until it 
breaks. While running, it requires no at- 
tention; but when it breaks, the revolu- 
tion counter, of course, stops, and shows 


best 


how many times that tube has been de- 
flected before failure. It is found there 
is a great difference in the endurance of 
various kinds of tubing when submitted 
to this test; but the nickel steel is so much 
better than any other tubing tried that it is 
thought scarcely worth while to consider 
any other. Another advantage it pos- 
sesses is, that its strength is not so much 
lessened near the joints by the brazing 
process, as is the case with other kinds 


of steel. 
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Polishing Aluminum. 

Aluminum will take and retain a very 
high polish—fully equal to that of silver. 
The truly distinctive and beautiful color 
of aluminum is best brought out in a 
highly polished plate. Aluminum can be 
polished on a buffing wheel with rouge, 
the same as brass; and for polishing any 
considerable quantity of sheet this, of 
course, is the most economical way. In 
the absence of any special aluminum pol- 
ish, several of which are on sale, the or- 
cold found 


ient, if it is 


dinary brass polish will be 


quite efhic ground fine enough. 
“Acme Polish” has earned a well merited 
reputation in America; it consists of the 


following materials: Stearic acid, I part; 
fuller’s earth, 1 part; rottenstone, 6 parts. 


The 


mixed Use a 


whole ground very fine and well 


fine white polishing com 


position, or rouge, or tripoli, and a sheep 
skin or chamois skin buff, although it 
is often polished with an ordinary rag 
buff. A steel scratch brush run at a high 
speed will give a high’ polish to 
sand castings, and will remove any 
yellowish streaks that may have been 
produced by too hot metal. A fine 
brush gives a most beautiful finish to 
sheet metal or to articles manufactured 


from the sheet. By this means a frosted 
appearance is given to the metal—an effect 
in many cases equal to that given by a 
high polish. Remove the grease and dirt 
from the plates by dipping in benzine. 
To whiten the metal, giving a beautiful 
frosted surface, the sheet should be first 
dipped in a strong solution of caustic 
soda or potash. This solution should 
be strong enough to blacken the metal. 
The plates should then be dipped in a 
mixture of two parts of strong nitric acid 
and one part of strong sulphuric acid; 
then in a solution of undiluted nitric 
acid; afterward in a mixture of vinegar 
and water, and finally washed thoroughly 
in water and dried as usual in hot saw- 
dust. For burnishing, use a bloodstone 
or steel burnisher. For hand burnishing, 
use either a mixture of melted vaseline 
and kerosene oil or a solution composed 
of two tablespoonfuls of ground borax 
dissolved in about a quart of hot water, 
with a few drops of ammonia added. For 
lathe work the burnisher should wear upon 
the fingers of his left hand a piece of can- 
ton flannel, keeping it soaked with a mix- 
ture of melted vaseline and kerosene, and 
bringing it in contact with the metal, in 
order to supply a constant lubricant. Very 
fine effects can be produced by first burn- 
ishing or polishing the metal, and then 
stamping it with polished dies, showing 
In spinning 
or turning aluminum, plenty of oil should 


unpolished figures in relief. 


be used to prevent the clogging of the 
tool, and to make it cut smooth in the 
turning, and to assist in the spinning.— 
“Aluminum World.” 
A A A 
James H. Greathead, the famous Eng- 
lish engineer, upon whose system the Lon- 
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don underground railway tunnels were 
constructed, and was 
proposed to employ in the construction 
of the Broadway tunnel railroad in this 
city, died on the 23d inst. The system of 
underground railways, for the success of 
Mr. 


credited, iS 


whose system it 


which Greathead is chietly to be 


being greatly extended in 


London, and Berlin has adopted a system 
of underground intramural railways based 
while it is said 


1 
upon the same 


that Paris has also accepted plans for a 


system, 


similar construction. Although Mr. 
Greathead has never been in America, 
he was very well known here, and was 
associated with Sir Benjamin Baker as 


consulting engineer on the Hudson River 
1 
tunnel plans. 


A A A 


Mr. Rhys Jenkins, of London, England, 
in a private letter states that he had in- 
tended to write us something regarding 
the matter of the inventor of the slide rest, 
which was discussed in our columns some 
time ago, but was prevented at the time 
by pressure of other work. He states 
Mr. Chadwick 


doubted that the drawing shown by Greg- 


that, as he remembers it, 


ory, and reproduced in Mr. Durfee’s arti- 
cle, really represented the slide rest as 
made by Maudslay. Mr. Jenkins says that 
there is no doubt that it did represent 
Maudslay’s slide rest, however, and that 
he imagines there are a good many lathes 
with these slide rests scattered about the 
lumber rooms of English country houses 
to this day. 
A A aA 

In the absence of live rabbits, the Pre- 
sidio Club inaugurated a new sport which 
is quite likely to supersede the original 
game. It is the running of a stuffed hare 
by the dogs. To do this, an inverted 
bicycle with the tire off one of the wheels 
was located at one end of the field. A 
string, wound around the tireless wheel, 
stretched 125 yards off, where is was tied 
to a stuffed hare. The “winder” or wheel- 
man waited for the signal and began turn- 
ing the wheel so as to haul in the string 
and the rabbit, which the dogs tried to 
overtake. In one instance only did the 
terriers reach the game.—‘‘San Francisco 
Call.” 

a A aA 

On October 21st the Supreme Court 
Chamber at Washington was made to look 
like an air-brake instruction car, this being 
due to exhibits made by counsel in the case 
of the Westinghouse Air Brake Company 
and Geo. Westinghouse, Jr., versus the 
Power Brake Company and 
others. The Westinghouse Company 
claim that their inventions have been in- 
fringed by other makers, and in order to 


Soyden 


make the matter more clear to the judges, 
air brakes were set up and put in operation 
within the chamber. 

A A A 


George W. Baker, a pioneer manufac- 
turer of sewing machines, at Brattleboro, 
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Vt., and at Hinsdale, N. H., died at the 
former place on the 23d inst., at the age 
of 62 years. 

a 2 a 


Commercial Review. 


New YorK, SATURDAY EVENING, OcT. 24TH 
ENGINES AND BOILERS. 

As the election approaches, buyers show 
a reluctance to have anything to do with 
the market until public issues are settled. 
in sight which must wait till 
after that event. And yet the undertone 
Six months ago such a cessation 


Orders are 


is good. 
of trade as we are having at present would 
indeed, but now it 


about. Confidence 


have been depl rable 


is nothing to worry 


is so manifestly returning to general busi- 


ness that prospects are bright, and, as we 


hope and trust, they will in a few days 
be ready to ripen into fruition 
Steam goods ought to feel a business 


revival this fall at an early stage. It is 
just the season when they are needed, and 
people who have been waiting, and trying 
to get along with their old engines and 
boilers, will have no excuse for further 
delay. The suggestion is made that the 
class of engines most materially affected, 
at first, by the improvement will be the 
cheaper ones, on the theory that those 
who have wanted high-grade engines for 
running dynamos, etc., have gone ahead 
and bought them with less hesitation than 
the shops, etc., requiring a lower grade of 
goods. There is some plausibility in this 
view, although it would seem that people 
ought to be more willing to pay for a good 
thing in the future than they have been in 
the past. Probably the forward move- 
ment will be restricted to no particular 
class of engines. 

STEAM GOODS FOR LOCAL BUILDINGS. 

Among recent sales that have been made 
for New York City purposes are two re- 
ported by the Babcock & Wilcox Com- 
pany: For the new Astor House, 2,300 
horse-power of boilers; for the Commer- 
cial Cable Building on Broad street, 600 
horse-power. It may be mentioned right 
here that the Solvay Process Soda Ash 
Company, of Syracuse, have placed a con- 
tract for 2,300 horse-power of B. & W. 
boilers, following one for 2,500 horse- 
power three or four months ago. That 
the Solvay Process Company are going 
on to extend their this way, 
in spite of political surroundings, is a 


work in 


good sign. 

The the for the 
Commercial Cable Building, two of 250 
horse-power each, has been given to B. 
Payne & Sons. The new Astor House 
has been intending to get some Corliss 
engines, of which we have not yet heard 


contract for engines 


that the order has been placed. It is 
reported also that some Corliss engines 
will be needed for Columbia College. The 
business in steam plants for urban build- 
ings is less affected, at this time, by the 
than are some 


uncertainties of election 


(Continued on page 37.) 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
aline. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing weck’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
fits paper will give two free insertions under this 
heading to those in want of positions. The adver 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Help Wanted— Good pay for leisure hours 
W. Lord, Philadelphia, Pa 


Geo 


Wanted 


Position by an experienced layer out in 
boiler works; married. 


30X 118, AM. MACHINIST 
Compt. draftsman wants position: exp. in design- 

ing engs., boilers, genl. machy E. P.. Am. Macu. 
Experienced mechanical draftsman wants posi 

tion; best references. Box 124, AMER. MACHINIS1 


Wanted— A first-class die and tool maker wants 
position in charge: best of reference Box 123. 
AMERICAN MACHINIST 

An up-to-date machine shop foreman wants to 
ehange his position: well recommended Address 
Box 119, AMERICAN MACHINIS 

Wanted—Position as foreman of machine shop 
by man of experience and ability: can furnish best 
of references Address Box 1v2, AM. MACHINIS 

Wa: ted— Foreman for machine shop: medium 
weight machinery and jebbing: state experience 
and expectations Box 120, AMERICAN MACHINIS1 

Mach’st, also dftsmn., with elect. knowledge, de 
sires pos. in mach, or elect. factory: German: speaks 
little English. G. W., 1026 Lawrence st., Phila., Pa 

Mechanical draftsman, experienced in shop and 
drawing room. general and power transmitting ma 
chinery, Wants position. Add. Box 117, Am. Macu 

A technically educated machinist, 2 years as ma 
chinist, 3 years as designer, seeks employment; ur 
able to speak English. Address Carl Albrecht, care 
Franz Mayer, 536 E. Sith street New York 


Practical mechanic, experienced machinist and 
draftsman, well up in devising too systema 
tizing methods for doing work accurate at the low 
est cost, desires to change. sox 100, Am. Macu 


s and 


Experienced mechanical draftsman, 25 years of 
age. graduate of a technical college, with 5 years’ 
experience in designing machinery. wants position 
J. S8., care German Technical Society, Phila., Pa. 


Have 10 years’ experience as foreman pattern 
maker on general machinery; can make close esti 
mates and handle men to good advantage; would 
like to correspond with good firm wanting such a 
man. Box 109. AMERICAN MACHINIST 


A thorough, competent bicycle foreman desires 
position as superintendent; capable of designing 
special rigs. tools, ete., to facilitate work; sober, 
reliable and a good manager of men: present em- 
ployment; no hurry. Box 116, AMER. MACHINIST. 


Wanted—A first-class iron foundry foreman, not 
ever 35 years old: must understand soil pipe fittings 
and general jobbing work: must be alive, ener- 

etic man and furnish Al references; a fine open- 

g fora man of this kind. Box 121, Am. Macu 


Superintendent; one who thoroughly under 
stands modern mach’y and has had exp. in the 
manf of hardware specialties, and should have a 
knowledge of tinning, japanning, bronzing & elec- 
tro-plating in nickel and bronze; a good opening 
for an up-to date man. Box 115, AM. MACHINIST 


Wanted-—-A man between 30 and 35 years of age 
who has had a thorough practical shop experience 
making fine machinery. None except those thor. 
oughly competent need apply. Treated confidenti 
ally if so desired. Address, with references, age 
salary, experience, Box 114, AMERICAN MACHINIST.” 


The advertiser wishes engagement with parties 
about to begin or already at the manufacture of 
steel balls; has many years experience as machin 
ist, draftsman and designer: lately with ball mak- 
ing concern, and also valuable ideas of machines 
to reduce cost and improve quality. Box 103, 
AMERICAN MACHINIS™ 


Superintendent Wanted—A thoroughly compe- 
tent man to take charge of machine, boiler and 
blacksmith shops in works located in a progressive 
Western town: must be familiar with engine and 
boiler work, ice mach'y, and general line of con 
tract work. Only those need apply who feel confi 
dent they can fill the bill. Box 118, Am. Macu. 


Wanted—A thorough, practical mechanic to act 
as superintendent of a concern employing about 300 
hands, Worksconsist of a machine shop and foun 
dry making transmitting machinery principally. He 
must be a man of extensive ability and capable of 


taking entire charge of the mechanical part of the 
shop and formulating cost sheets, etc. None but 
an A No. 1 man with the requisite ability need ap- 
ply. Box 101, AMEnIcAN MACHINIST. 


Wanted—Fo.eman to take charge of machine 
and tool room. Must be an experienced bicycle 
hand, familiar with Cleveland automatic screw 
machines and press work. and capable of design- 
ing and making tox Is No application will be 
considered unless party has held similar position, 
and whose character and ability can bear the 
strictest investigation Good wages to the right 
man. Factory near New York City. Address box 
112, AMERICAN MACHINIST. 

A mechanical engineer from one of the best 
schoo!s in the United States, who has had more 
than ten years experience with several of the lead 
ing United States firms in hydraulic machinery, 
steam engines. boilers and general mechanical en- 
gineering work, and who is at present superin 
tendent of erecting for a London firm doing a large 
engi eering business, desires to invest $12,000 in a 
reputable firm in which he could become engineer 
ormanager. Box 108, AMERICAN MACHINIST 


A A a 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d h'd lathes & planers. 8S.M.York,Clev'd.O 
F. A.Welles. Milwaukee, Wis 

Best and « heapest Bolt Header, made by Baush 
& Harris Machine Too! Co., Springfield, 


Light and fine mac h’y to order: models and elec 
trical work specialty. E O. Chase, Newark, N. J 


For Sale— Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O 


We make 


Calipers & Gauges 


a speciaity of Shartle’s patent safery 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers 
lrills. millers, screw mac hir es, etc ( all. or get 
list 17 B. The Garvin Mach. Co., 440 Canal st., N.¥ 

Wanted—A fuli lot of second-hand improved 
machine from cycle manufacturer 
wishing to sell bis machinery Address prices and 
complete description of every machire to Mr 
Pinet, 66 Cours de Vincennes, Paris, France 

Wanted—An Idea. Who can think 0 ‘some sim 
ple thing to patent? Protect your ideas; they may 
bring you wealth. Write John Wedderburn & C« 
Patent Attorneys. Washington, D. C., for their 
$1.800 prize offered to inventors 


tools issuing 











Columbia University 
in the city of New York. 


SCHOOL OF MINES, 


SCHOOL OF PURE SCIENCE. 


Four years’ undergraduate courses and spec- 
ial facilities for graduate work in all departments, 
Circulars forwarded on application to the Secre- 
tary of the University. 








__¢  CLOUGH’S COUNTERBORES. ¢ 
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— 
PATENT DUPLEX GEAR CUTTERS and other specialties 
V 


described in Circular “D."" Write for it 
R. M. CLOUGH, 28 Whitney Ave.. New Haven, Conn. 

















This beats 
Wind, Steam or Horse Power. 
We offer the 
1-2 ACTUAI 


WEBSTER HORSER WER 
GAS ENGINE 


For $150, less 10 per cent. dis- 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds. 
Made for Gas or Gasoline. 


tz Write for Special Catalog 
WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO. 





Just Published. Two Reliable Books. 


“SEZOYr HKINESB,”’’ 


By RosgerGaimsnaw. Showing special Ways of Doing Work Better, 
more Cheaply, or more Rapidly than Usual. 


400 Pages, 225 Illustrations, $2.50. 


«THE MODERN MACHINIST,” ® Jens. Cowen, 
320 Pages, 257 Illustrations, $2.50. 
C7 Illustrated circulars of both sent free. 
NEARLY READY, 


** GAS, GASOLINE AND OIL ENGINES,” 


By GARDINER D, Hiscox, M. E, 


400 Pages. 200 Illustrations. Price, $2.50. 
This book treats comprehens vy, and almost entirely of A a 
makes of Gas, Gasoline and (i) Engines, wit ostructions for the care 

and management of the sami 
ks for Machinists, Engineers, Electricians, 


Our Catalogues of b 
etc., also sent fr 


NORMAN 


W. HENLEY & CO., Publishers, 
NEW YORK 


15 Beekman Street 





POWER, 


R HAND OR 


RATCHET DRILLS, RATCHET DIE STOCKS AND 


CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 
MALLEABLE IRON PIPE VISES. 


Pipe Cutting and Threading Machinery, 








f 


As to further orders for local buildings 


places vever §s Se tH ago—th¢ 
Watertown Steam Engine Company re 
port having sold engines to the Roosevelt 
Hospital and to the Metropolis Thea 
tre. The high-speed engine department 
of this company’s factory has work enough 
on hand to keep it running twenty-four 
hours a day, though their boiler depart 
ment is rather quiet 

EXPORT TRADE NOTES 
There is not the enthusiasm over ex 


ports of engines and boilers that there is 
over that of machine tools; still there is 
something doing. Sales for Mexican ac- 
count are occasionally heard of, one of 
the latest being that of a Heine boiler of 
about 100 horse power. 

The Snow Steam Pump Company have 
been having an excellent and improved 
foreign trade, notably with Russia, Ger- 
Australia and France. 
The pumps sold are mostly of moderate 


many, England, 
size, and differ from those built for home 
use in having flanged instead of threaded 
pipe joints 

It need hardly be 
that 


number of 


that the 
handled 


mentioned 


pumps of company are 


through a foreign houses, so 


that they are not totally dependent upon 


the intermediary of catalogs to recommend 


their goods. We know that certain other 


pump companies are well represented 


abroad, so that this branch of industry 


nay not be exposed to the censure which, 
in a letter from Fuerth published in a 
late volume of consular reports, is 


awarded to our manufacturers because 
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they do not make the same effort to in- 
troduce their goods into Germany that the 
German does to put his goods upon the 
United States market. The writer alluded 
to refers to the German method of pile- 
driving; i. e., to attach some twenty-five 
hand ropes to a block and fall, and set as 
many men at hoisting a weight 18 inches 
or 2 feet, and letting it drop again, until 
the pile is driven into the ground. Simi- 
larly, in the erection of buildings, every 
stone raised requires the strength of a 
team of horses and about fifteen men tug- 
ging away at the rope; and the machinery 
made and used in the United States for 
this purpose does not seem to be on the 
market there. 

The Central Railroad Company of 
South America has placed an order with 
the Newton Machine Tool Works, of 
Philadelphia, for a milling-machine equip- 
ment, including the heaviest class of rod 
milling machines, heavy plain milling ma 
chines, nut-milling machines, vertical 
rotary planers, etc. The tool company is 
well satisfied with its business outlook. 

A Pekin press dispatch says that an 
American syndicate will advance 30,000,- 
000 taels for the construction of the Han- 
kow-Pekin Railroad, which is to be 700 
miles long and to cross twenty-seven 
rivers; the entire works to be transferred 
to the syndicate, but the shares ostensibly 
to be held in China. 

The Department of Trade and Com 
merce at Ottawa gravely reports the naive 
proposition made by a Mr. Thomas Mof- 
fat, of South Africa, to establish a line of 
steamers from Montreal to Cape Town, 
on the ground that the intense “loyalty” 
of the South Africans will induce them to 
transfer their patronage, so far as possi- 
ble, from the United States to Canada. 

Recent exports of machinery from the 
port of New York as compiled from mani- 
fests of outgoing cargoes made _ public 
during the week ending October 24th, 
amounted to $184,282. 

IRON AND OTHER METALS. 

The pig iron market has shown some re- 
covery from its downward reaction of the 
last two or three weeks. A leading firm 
who have an office in this city have sold 
5,000 tons of iron to a cast iron pipe foun- 
dry and two 1,000 ton lots for car wheels. 
Bessemer pig is now quoted in Pittsburg 
about $1.00 per ton higher than when the 
price was most depressed. 

The metal markets this week have 
shown some strength. 

Quotations. 


New York, Monday, October 26th. 
Iron—American pig, tidewater delivery : 


No. 1 foundry, Northern..........-. $11 75 @$13 00 
No. 2 foundry, Northern......... -. 11 25@ 12 00 
No. 2 plain, Northern...  ........e0. 10 50@ 11 00 
Gray FOrme.... .. sccccccccerseccoes 10 50@ 10 75 
No. 1 foundry, Southern............- 11 59@ 12 00 
No. 2 foundry, Southern............. 11 00O@ 11 2% 
No. 8 foundry, Southern... weeee » 1050@ 10 75 
Ho. 1 SO8t, GOULRETR. ...2. 0c cccsceccoes 11 00@ 11 25 
Wo. SOGEC, BOMCNOTU ssc cvcsscccs ... 1075 @ 11 00 
Foundry forge, or No. 4 Southern 10 25@ 10 50 


Slightly higher quotations on some of the North 
ern irons might perhaps be justifiable 
Bar lron— Base--Mill price, in Carloads, on dock: 


(Continued on page 39.) 
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12” Hendey-Norton Lathe 
is fitted with drawing-in sleeve and American Watch Tool Co’s 
standard chuck, used in making small taps, reamers, etc. Work 
finished first and cut from bar afterwards. No centering required. 
See carriage reverse lever by right-hand side of apron; no reaching 
for countershaft shipper required. 


SCORREEr’ COSTES’ COSMOS’ COSTES SCS 
COBM ORES COR MOOS? OO FROG oO BRO e's ZEO 














14"x 6' Hendey-Norton Lathe. 


These lathes are modern, high-grade, practical tools, and are 
specially adapted for tool-room work. They have the Norton 
Attachment for screw cutting, giving 36,different threads and 
36 different feeds with only two changes of gear and movement 
of lever in gear-box from one notch to the other. Note the au- 
tomatic stop under apron. It will automatically stop carriage 
at any desired point in either direction ; invaluable for internal 
or duplicate work. SEND FOR CATALOGUE. 


Ihe Hendey Machine Company, 
~ ~ 
Torrington, Conn. 
Agents for the l’acific Coast, Pacific Tool & Supply Co., San Francisce, Cal 
( Chas. Churchill & Co., London and Birmingham, Eng. 


European Agents :< Schuchardt & Schutte, Berlin and Vienna 
Eugen Soller, Basel, Switzerland 


C 
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tt & Mbitney Co 


- MAKERS OF... 


= Fine Machine Cools. «= 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Small 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for ali classes of work. 


England—Buck & Hickman, 
ham. France 
Chicago—42 and 44 8. Clinton st. 


23) Whitechapel rd., London, E.; Chas. Churchill & Co., Ltd., I ~~. and Birming- 
F. G. Kreutzberger ; Fenwick Freres & Co., 21 Rue aa Pa 


Boston—21 Franklin st. New York 123 Liberty st. 


FINE SCREW PLATES. 


“Lightning ’’ and ‘‘ Green River.” 


Taps. Dies, kKeamers, Tap Wrenches Bolt Cutters 
Drilling Machin: s, Funching Presses and other 
labor saving Tools. SEND FOR CATALOGUE. 


Cco., - - 





PERFECT SCREWS ATA SINGLE CUT 


WILEY & RUSSELL MFG 





Greenficld, Mass. 





3 FITZGERALD, BOSTON MACHINIST, 
I2mo, Cloth, 81.00 
METCALF, STEEL, 
o, Cloth, 


12m 
NEW OBERLIN SMITH, PRESS WORKING OF 


vo, Cloth, &3.00 


JOHN WILEY & SONS, New York City. 


f ARE YOU LOOKING :; we bulding hem 


ous 


82.00 


METALS, 





from gin in various le net 1s, "tot engine 
y 


and A den lathe S. “Our lesigns are the latest while the 
workmanship, material anc finish are of the highest order 
Our catalogue will tell y u all about them, as well as 
of our planers, shapers ar ether toate 


SEBASTIAN LATHE COMPANY, 


117 & 9 Culvert St., Cincinnati, Ohio, U.S. A. 


STAR LATHES 


kk 
Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 


687 W ater St., Seneca Falls,N.Y. 










9 to 15 in. Swing, 


CATALOGUE FREE. = 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


Raos. Aome., ol my potent > oho Ting 


hwork, Co for Fa and forssan Countries, 
Covttimounly for Wee al sa 


an Ye 
WE CLAIM THE FoLLowinG MERITS FOR JENKINS BROS.’ VALVES. 


1. Manufacturered of the best Steam Metal. 
2. No regrinding, therefore not constantly wearing out the Seat of the Valves, 


3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil 
and Acids, 


4. The Easiest Repaired, and all parts Interchangeable. 
5. Every Valve Tested before leaving the factory. 
6. ALL GENUINE stamped with Trade Mark, 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 




















~- 


WORCESTER x 
\ MASS. >: 








; BRADLEY ’s 
y ELVE HANMER, 





THE BEST POWER HAMMERS 
ON EARTH. 

22 sizes in Helve, Upright and 
Strap Styles. 


Send for Printed Matter. 


The Bradley Company 
Syracuse, N. Y. 





(Conmflinued fi mn Page 


@ 1.50c Store 
1.50@ 1 S0e 


common, 1.10 @ 1.15c.; refined, 1.20 

prices : common, 1.40 @ 1.50c.: refined, 
Tool Steel—Ordinary sizes, standard quali. 5 
@ Tc.; extra grades, 11 @ 12c.; special grades. lc 

and upward 
Machinery Steel 

brands upward 
Cold Rolle d Ste el Shafting— Base size in carloads, 

about 2tec.; se for smaller quantities from store 

Car 


From store, 1.65@ 1.70c. Special 


Copper oad lots, Lake Superior ingot. 1 7% 
@ llc.: electrolytic, 10.75 @ 10.80¢.; casting copper, 
10.60 @& 10.6« 


Pig Tin— For 5 and 10 ton lots, 13.15¢., f. o. b 

Pig Lead—In carload lots, 2.85 @ 2.90c., f. o. b 

Spelter—In carload lots, New York delivery, 
83.80c.. f. o. b 

Antimony—Cookson's, 7.2%c.: Hall 
Japanese. 6.35 @ 6.4% 

Lard Oil—Prime city, present 
quality. in carload lots, 42 @ 44 


ett’s, 6.45¢ 


commercial 


make, 


a - a 
Manufactures. 

D. P. Holland, of Atlanta, Ga., will build a new 
Wire nall factory 

W. H. Berry, Philadelphia, Pa., will erect a boiler 
manufacturing plant 

Providence Hosiery Mills, Bristol, Pa., will erect 
a plant and install machinery 

H.C. Druggens Mill Petersburg. Tenn., will 
installa line of milling machinery 

The Barnes National Safe Co., Detroit, Miech..w 
erect a $25,000 manufacturing pla it ee 

he La Belle Steel Co., of Wheeling, W. Va.. are 

enlarging the steel al pin partments 

American Manufactur ge Co., Waynes ‘ a 
wi nsta mia T i wturing patent 
plaste 

M. S. Jehnson, York, Pa... w erect a powder 
factory near Lebanon, Pa., and will pla new ma 
chinery 

Darlington & Reeder, Bioomfield, Pa., will ercet 
1 large rim factory and planing mill, and will place 


machinery 


Marlet, Mich.,willerect a city lighting and power 
plant All latest improved electrical machinery 
will be installed 

The last works at Granby, Que., Canada, owing 
to increased business, have decided to increase 


their buildings and plant 


Hopper & Schnell, manufactaring machinists, of 


Macon, Ga., are erlarging their works, and intend 
to install new machine tools 
Waukesha Electric Co., Waukesha, Wis.. will 


All latest 
improved electrical machinery will be installed, 


erect a modern electricity power plant 


The Manistee Fuel and Gas Company is the name 
at Manistee, Mich., 
and sell gas for 


of a new concern organized 
capital $100,000, 
fuel 


to manufacture 


Mich., 
at a cost of 


Currey & Caslitine, Three Rivers, will 


erect and equip a modern laundry 


$15.000. The latest laundry will be in- 


stalled 


machinery 


The Commercial Printing Co., at Ypsilanti, Mich., 
willspend $29,.000in thoroughly equipping the plant 
printing machinery, en 


with latest and improved 
gine, ete 

Alexandra Manu- 
has been organized at 


known as the 
and Foundry Co., 
Ind., to 


A new concern 


facturing 
Alexandra, 


manufacture general machin- 


ery and operate a general foundry business. Cap- 
ital $15,000, 
The United States Leather Co., Marinette, Wis 


will erect an tannery costing $500,000 


All the latest 


be installed 


immense 


ind most improved machinery will 
The Detroit 


a capital 


Mich., i Heater Co 


of $15.000. has been ine« 


Furnace an with 


rporated. The 


principals are Thos. W. Palmer, B. H. Edwards and 
W. W. MeAlpin 

The River Side Bric Co., De Pere, Wis., will 
erect a large plant to manufacture a fine grade of 
ressed brick. Presses, n is,engines, excavators, 
e¢tc., Wi te mast 

HW. Alfred Streuli. of Pla field. N. J owner of 
he Sterling s I t twas burne two weeks 
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ago, has decided to rebuild, and work will be 
started in a few days. 

The Madison Street Railway Co., Madison, Wis., 
will expend $16,000 in replacing electrical machin- 
ery in their power houses. Only latest improved 
machinery will be installed. 

The Acetylene Gas Co., Minneapolis, Minn., wili 
erect a modern gas manufacturing plant. $100,000 
will be expended in equipping the plant with the 
latest improved machinery 

Illinois Insulated Wire Co., Sycamore, IIl., will 


erect a $115,000 plant to manufacture and insulate 
wire. Alllatest improved braiding, twisting, wind- 
ing machinery, engine, ete., will be installed 
Giadstone, Mich., 
issue, and a modern city electric hghting plant will 
be erected and equipped at once. Engines, pnmps 
and latest electrical machinery will be installed 


has disposed of $50,000 bond 


The Standard Bicycle Manufacturing Co., Chi 
cago, Il., will expend $50,000 in thoroughly equip 


ping a modern plant with all improved machinery, 
lathes, drills (multiple), planers, engines, buffers, 
etc 

The Dodson Manufacturing Co , Chicago, U].,will 
expend $100 000 in thoroughly equipping with mod 
manufacturing 
ete., will 


a modern bicycle 
multiple drills, engine, 


ern machinery 
plant. Lathes, 
be installed 


The Secribney Organ Co., recently formed at Lon 


don, Ont Canada, have secured from Mr. Birt- 
whistle the old baby carriage and rattan factory on 
King street. and will at once proceed to occupy the 


whole building forthe manufacture of their patent 
organ 


A company, known as the Baron Manufacturing 


Co.. for the manufacture of metals, alloys, ete., 
has been formed in New York City, with a capita 
of $50,000 The directors are Aime Baron, Paris, 
France; Robert A’ Ciesebrough, William R. Gat 
rison, Paul Fuller and Frederic R. Coudert, of New 
York City 

The Berlin Iron Bridge Co., of E. Berlin, Conn 
are to erect anew power house and car barn for 


the Union Traction Co., of Rutherford, N. J. These 


buildings will be built of brick with steel frame 
work. and the plant to be installed will be of the 
most improved type. The engine room is 20 x 65 


feet, and the boiler room 40 x 65 feet 


The following new mining companies have been 
Alberta Gold Min 
ing Co., Spokane, capital $1,000,000; 
Mining Co., capital £500,000, Spokane; Electrical 
Reduction and Repning Co., capital $25,000. head 
office, Rossland, B. C.; Exchequer Gold Mining Co., 
$1,000,000, head office Nelson, B. C.; Hercules Gold 
Mining Co., *2.000,000, Rossland, B. C.; Northern 
Light Gold Mining Co., $250 000, Victoria, B. C. 


A A A 
New Catalogs, 

There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x12", 6'x9" and 3%'x6’, 
We recommend the 6’ x9" size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

The Almy Water Tube Boiler Co., Providence, R. 
I., send us a catalog devoted tothe illustration and 
description of boilers made by them, and which 
are made in several different styles. The catalog 
is 5% x 84 inches. 

We have received from J. E. Reinecker, Chem- 
nitz-Gablenz, Germany, a catalog printed in Ger- 
man, illustrating and describing machine tools 
made by him, which include milling machines, 
lathes, etc. Itis5 x7 inches 


organized in British Columbia 
Chicago Gold 


Diamond Machine Co., Providence, R. I., send us 
a catalog devoted to the illustration and descrip- 
tion of machinery used inthe manufacture of bicy- 
cles, such as grinding and polishing machinery, 
presses, drills, ete. ‘The catalog is 6 x 944 inches. 

We have received from the Murray Iron Works 
Co., Burlington, la., a copy of their catalog No. 27, 
which contains illustrations and descriptions of 
boilers, pumps, engines, feed water heaters, etc.. 
made by them. The catalog is nieely gotten up, 
well illustrated and is standard size, 6 x 9 inches. 


Norton Emery Whee! Co., Worcester, Mass.,send 
us a catalog which illustrates and describes the 
Bath Indicator, an instrument for testing the truth 
and alignment of machine parts, and which is 
made by this company. Illustrations are given of 
the application of the indicator. The catalog is 
4% x 6 inches 
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™ BETHLEHEM ROTARY SHEAR 


Or SLITTER 


Will Cut Plates one-quarter inch thick or less from one 
inch to thirty inches from edge—any length. 


It will also CUT SHEET METAL in CURVES or CIRCLES 


A Low-priced Machine which pays for itself ina few months. 


FURTHER PARTICULARS ON APPLICATION. 


BETHLEHEM FOUNDRY & MACHINE CO. 


SOUTH BETHLEHEM, PA, 








J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





Hawkins’ “Aids” to Engineers 


EXAMINATIONS, with Questions and 
Answers, 546x7, leather, gilt edge, $2, 
ay postpaid. Send for Descriptive Catalozue 
of thisand other Engineers’ Books. THEO 
AUDEI. & CO., 63 Fifth Ave.. cor. 13th Street, N. Y. 





BOILERMAKER’S ASSISTANT 


In Drawine, Templating ard Cal iting 
Boiler Work and Tank Work and other l 

ful Tables, etc. r1o2 illustrations By JOH 
COURTNEY. Price, 80 cents 


Cataloxue of Mechanical and El 


Books sent free 


PHILADELPHIA BOOK CO., 19 S. 9th St., Philadelphia,Pa. 


PROVED END CRAD 
NED MACHINI 
| Ty \y i 


















Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 








FOX CRANK SHAPER. 








(Patented. ) 
DON’T 


CRY 
Hard Times 


When we are offering 
such improved machines 
with which you can 
reduce costs. % wt Jt 
The Fox Crank Shaper 
is made up to date—it’s 
of recent origin, not 
left over since the last 
century. % J % wt Ut 


Economy 


Wealth 


Are results of using Fox 
Machine Tools. % % % 


Address, 
Fox Macnine Co., 


325 N. Front St., 
GRAND RAPIDS, MICH 
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Milling Machines, | 


Eight Sizes, Weighing From 1000 to 4500 Ibs, 


DESIGNS UP-TO-DATE, 
QUALITY THE BEST. 


Send for information specially interesting to 
all Machinists and Bicycle Manufacturers. 


KEMPSMITH MACHINE TOOL CO. 


MILWAUKEE, WIS., U. S. A. 


CUT UNS 
OFF 
MACHINES, the Latest and Best. 


HURLBUT ROGERS MACHINE CO., 
SO. SUDBURY, MASS. 


German Agents: — Agents: 
Schuchardt & Schutte, Chas. Churchill & Co., Ltd., 
Berlin and Vienna. London and Birmingham. 














Miner & Peck Mfg. Co., New Haven, Conn. 





SEND FOR CATALOCUE. 

STER MACHINE SCREW co 
me LUNIA 
SWORCESTER. MASS. 







datscsasere of Set, Capa 
Machine Screws, Studs. etc. 








THE WATERBURY 


FARREL FOUNDRY 
AND MACHINE CO. 


Waterbury, Conn., U. S. A. BUILDERS OF 
MACHINERY 


FOR MAKING 


SILVERWARE 


STEEL TUBE, BICYCLE PARTS, BRASS GOODS, STEEL GOODS 
AND HARDWARE, 





Roots’ Force Blast 


Rotary Blower. 5, roundries, smith 


Shops, Pneumatic Tubes, Ventilation, Etc. 


Slow Speed, Positive Biast, Perfectly Balanced. 
Best Mechanical Construction. 





P.H. & F. M. ROOTS CO., om el 
CONNERSVILLE, IND. 


NEW YORK OFFICE: 109 Liberty Street. 
J. B. STEWART, Manager. 


In writing please mention this paper. 





PUNCHES , SHEARS, 
DRILLS.HAND BLOWERS. 
Forces, etc. 2 










7 
UNEQUALLED Cortlandt 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


OUFFALO, WY. 
uS. 


o -) 














Street. 


fs Force Co. © 
BuFFALo, NY. U.S.A. 










UFFALO 
FORGE Cod, 














FIRE FELT 
FIRE-PROOF, 
REMOVABLE, An dll DURABLE. 
SECTIONAL PIPE COVERINGS. 


Sheet Fire Felt for boilers and superheated surfaces. Curved Sheet Lagging for boilers of locomotives 


ASBESTOS CEMENT FELTING. 
Asbestos Millboard, Steam Packings, Roofing, Liquid Paints, Fire-proof Paints, Cements, etc. 
H. W. JOHNS MFC. CO., 87 Maiden Lane, New York. 


CHICACO., BOSTON. PHILADELPHIA. 


CRANES, 3, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK, 


SEND FOR CATALOCUE. 












MARIS BROS., 
FORGES > wd FURTEVANT 


FORGES ? FORGE veces 
nd for Catalogue 


vy 0.8 
No. 93—54 Pages. 


B. F. STURTEVANT CO. 
NEW YORK. PHILADELPHIA. CHICAGO. 





2343 & 2345 
Callowhill 8t., 


PHILADELPHIA, PA. 





BOSTON. LONDON, ENG. 








ENGINE | mph hy RADIAL ORILLS 

















CINCINNATI. 





PLUM ST SECOND ST 















XPRESS ES DX ? 
"2 

. ofary Slitting Shear ; 
ey & 
. AS ac aaceaiaecadecaciniedeeieieiaiaiete k 
* s New, Heavy and specially adapted 

. + for slitting or trimming iron or steel 

H S plates up to 4 thick. tst st st tut 

’ s a A A 

&, DETRICK & HARVEY MACH. CO. 
Precueeenees/ = BALTIMORE, MD 





SEND FOR ‘CATALOGUE mt. 


SHAPERS. 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U.S, A. 





18” Crank Shaper. 
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BROWN & SHARPE MFG. CO. 
MACHINERY AND TOOLS, 


/ PROVIDENCE R. |. 








STANDARD END MEASURING RODS 


WITH SPHERICAL ENDS. 


INEXPENSIVE GAUGES FOR ACCURATE MEASUREMENTS. 


These rods are made of steel, the ends hardened and accurately ground, so that the 


ends form sections of true spheres, having the same diameter as {he length of the rod, 
Furnished in lengths from 3 in, to 16 in, inclusive. 


For sale by all leading hardware dealers. Special Circular and Price List mailed 
upon application. 


NEW YORK OFFICE, 136 Liberty Street, Room §07. 
CHICAGO OFFICE AND STORE, 23 South Canal §treet. 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


B UNIVERSAL MONITORS. 


a 








IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSYRATED CATALOGUE. 


























ASHCROFT MANUFACTURING CO. 


=== MANUFACTURERS OF == 


The Tabor Steam ENcine Tndiator 


FITTED WITH HOUGHTALING REDUCING MOTION. 
A PERFECT INDICATOR, writiniiarte fine word 
Send for our r book on the Indicator, Sent free. S 


_ OFFICE & SALESROOM : . 1 & 13 Ul BERTY ‘STREBT, NEW YORK. 


424 TELEPHONE BUILDING, 60 SoutH Gana Sr. 
PITTSBURGH, PA. CHICARO, ILL. 












Stuart’s Patent Qompression Wedge Coupling. 
REQUIRING NO KEYS. 


Have successfully stood the test for 9 years and ape still being shipped 
on trial, or money returned if you want it. Af} sizes kept in stock. 


R. J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y, 





OF HOME 
STUDY, 


FREE SAMPLE COPY 
.An Elementary Journal for Students of 


ing, Mechanics, 
Architecture, 
Heating 
Prospecting, 


Box 819, 
Scranton, Pa. 


Mechanical Draw 
Architectural Drawing, 


Electricity, 
Mining, 
Plumbing, Steam Engineering, 
Ventilation, Civil Engineering, 


HOME STUDY, 


Lathes. 


BUILT BY 


FirteL_p Toot Co. 


LOWELL, 
MASS. 


Ca) 


PHOTOS, DESCRIPTION 
AND PRICE SENT ON 
APPLICATION. 











Who can think 
anted— An Ide of some simple 
pect on ur ideas; they may dit sy eens. 


HN WEDDERBURN & CO. Patent Attor. 


Washington, D. C., for their $1,800 prize offer 
aera, of two hundred inventions wanted. 








_ 


Tov Forgings. 


Fine Grade D 


Wyman & GORDON, 
WORCESTER,MASS. 








BORING vo 
TURNING. 


— 





H. BICKFORD, 


~~ LAKEPORT, N. H. 





JONES & LAMSON MACHINE COMPANY, SPRINCFIELD, VT. 


SEE PACE 14. 


FLAT TURRET LATHE. 











